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@ Cute little devil—he can’t say much, 
but he can see! Already those eyes of his 
have begun their work—that of flashing 
visual impressions to his brain. But with 
what accuracy they function it’s too 
early to know. Ina few years, he'll be 
going to school and if his eyes need correc- 
tion, you'll find it out. And that’s where 
we'd like to be of service —in making 


‘the prescription you find necessary into 


sturdy glasses that will help him see nor- 


mally. . .We, in this organization, like our 


work—actually enjoy doing the things 
we do. To us, the ability to help preserve 
good vision is a pleasant task that we dis- 
charge with all the care and precision at 
our command. We'd welcome the oppor- 
tunity of serving you and your patients, 
through our 70 conveniently located 


offices from Chicago to the Pacific Coast. 


RIGGS OPTICAL COMPANY 


4 
“Se 
A 
Jor 


VOLUME 18 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1935 NUMBER 11 


STUDIES OF THE RETINAL CIRCULATION BY 
DIRECT MICROSCOPY 


Ropert K. Lambert, M.D. 
NEW YORK 


After taking direct photomicrographs of the retinal vessels of animals in vivo and 
measuring the actual diameter by means of a micrometer scale, then removing the eye 
and sectioning it along the course of the vessel photographed, it was possible to recon- 
struct the vessel to its actual living size. The relation of vessel-wall thickness to size of 
lumen proved to be 1:20. 

By the same original method for measuring the caliber of the retinal blood vessels of 
animals, the effect of intravenously injected adrenalin chloride on the size of retinal 
vessels was investigated. In most experiments there was vasodilatation of the retinal ves- 
sels concomitant with the rise in blood pressure; in some of the experiments no change 
in caliber was seen. The administration of nitroglycerine and amyl nitrite conversely 
allowed the intraocular pressure to compress the retinal vessels when the force of the 
blood pressure was diminished and vasoconstriction was found to take place. Attempts 
to produce a vasomotor reaction by stimulation of the cervical sympathetic were unsuc- 
cessful in the cat and monkey; in the rabbit vasoconstriction could be induced. Ligation 
of the vessels of the carotid arteries in the neck in addition to interfering with the blood 
supply produced a systemic elevation of the blood pressure, the two effects tending to 


offset each other. 


The results of experimentation seemed to indicate that the size of the retinal vessels 
depends largely upon the inflow of blood to the eye and any vasomotor control is prob- 
ably more to the retrobulbar vessels than to the retinal vessels themselves. Other factors 
controlling the size of the retinal vessels are evaluated. From the Research Laboratories, 
Institute of Ophthalmology, Columbia University. Read before the Association for Re- 
search in Ophthalmology, Atlantic City, June 11, 1935. 


In recent years interest has been 
aroused by attempts to alter the caliber 
of the retinal vessels. Section of the 
cervical sympathetic nerve, and admin- 
istration of the vasodilator group of 
drugs have been the methods most com- 
monly employed. Reports have been 
particularly concerned with improving 
the retinal circulation in retinitis pig- 
mentosa? 2, *, although mechanical vessel 
closures, toxic amblyopias, and vessel 
“spasms” have also received attention. 

This investigation was undertaken 
in order to produce, if possible, experi- 
mental alteration in the size of the 
retinal vessels. Records were made of 
the changes which took place in the 
caliber of the vessels, by a photographic 
technique and by mez surements against 
a micrometer scale. The method “used, 
which has been previously described’, 
at the present state of development is 
still subject to certain errors. Never- 
theless, it is our hope that more accur- 
ate observations are presented than it 
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has heretofore been possible to obtain. 

Experimental results as to the re- 
sponses of the retinal vessels have, in 
the past, been somewhat conflicting, 
probably for the reason that nearly all 
such data have been based upon oph- 
thalmoscopic examination alone. 

Acute changes in the caliber of the 
retinal arteries have been observed clin- 
ically from time to time. To mention a 
few such observations: in 1927, Wage- 
ner and Gipner* discussed several cases 
with reference to spasm of the branches 
of the central artery. Mylius®, in 1928, 
published a notable monograph on the 
functional changes in the retinal blood 
vessels. He followed several cases of 
eclampsia photographically by means 
of the Nordenson camera, and recorded 
the vessel caliber. In his summary 
Mylius states, “A set of complicated 
processes is evident in the functional 
changes of the retinal vascular system. 
Endogenous and exogenous stimuli— 
the state of the vasomotor nerves and 
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musculature as well as the hormonal 
regulation of metabolic changes—play 
important parts.” 

A further attempt to obtain informa- 
tion as to changes in the caliber of the 


Fig. 1 (Lambert). Section of chimpanzee 
eye at optic nerve. Preparation loaned by 
Dr. Castroviejo and stained by his modifica- 
tion of the Cajal trichrome method. 


retinal vessels was made by Haessler 
and Squier® in 1931. These investiga- 
tors photographed the human retina 
and studied the effect of amyl-nitrite 
inhalations. They further tried to estab- 
lish a departure from the normal ar- 
teriovenous size relationship in cases 
of early hypertension. It was perhaps 
suggestive that a study of 48 cases gave 
entirely negative results. They men- 
tion the possibility that the delicate 
variations in the caliber of the vessels 
necessary to bring about functional ad- 
justment in the vascular supply of the 
retina may not be observable. 

It would appear to be true that, while 
ophthalmoscopic examination easily re- 
veals the presence of chronic patho- 
logical changes in retinal-blood-vessel 
caliber, knowledge as to functional ad- 
justment is still imperfect and we have 
no information whatever, as to the rela- 
tive roles~played by vasomoter nerves 
and other possible influences. 

Ordinary ophthalmoscopy, as stated, 
when applied to animals, is open to 
errors of such a nature as to invalidate 
an opinion of anything less than a gross 
change. What may appear to some ob- 
servers aS minimal changes, acquire a 
very doubtful significance when one 
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takes into consideration human sug- 
gestibility, in addition to the physical 
errors encountered. 


Characteristics of the retinal vessels 


Before proceeding to the experiment- 
al results, it may be advisable to review 
some of the more important features of 
the retinal vasculature. 

As the intraocular vessels enter the 
eye, they acquire the support of the in- 
traocular pressure, which eliminates the 
need for the usual sustaining thickness 
of the vessel wall. Although apparently 
little attention has been paid to this 
fact, a comparison of the intraocular 
and the extraocular vessels, which can 
be made upon suitable sections (fig. 
1), will show at a glance the marked 


Fig. 2 (Lambert). Section of cat retina, 
showing artery and vein close to nerve head. 
Stain the same as in figure 1. 


difference in appearance between 
vessels of approximately the same in- 
ternal diameters in the two locations. 
In the transition stages from capil- 
lary to artery, in an ordinary vessel, 
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there is a gradual differentiation of the 
layers of the vessel walls. When the 
internal diameter on section has reached 
60-80 micra, there is usually enough 
muscle tissue present to form a con- 


INTRA ~-OCULAR 
PRESSURE 


Fig. 3 (Lambert). Schematic drawing of 
retinal vessel entering the eye. Approximate 
width of muscle in stippling. 


tinuous coat. In a so-called arteriole of 
this size, the three layers can be dis- 
tinguished, and there is, as a rule, even 
an indication of the internal elastic 
membrane’. This, however, is not the 
case in the retinal vessels. In examin- 
ing retinal arteries having a diameter 
of about 70 micra, it is difficult to 
demonstrate more than one type of cell 
in the structure of the wall, which 


a 


Fig. 4 (Lambert). Photomicrograph taken for measurement of vessel; 10x 
ocular, 3.8x objective, length of microscope tube 170 mm. Kodak Panatomic film 
used, exposure .5 sec. 


usually presents the appearance of 
endothelium. Friendenwald states®, 
“While the presence of contractile ele- 
ments can still be demonstrated by 
physiological technique and can indeed 
be inferred from the occasional cases of 
visible spasms of a branch of the retinal 
artery, it becomes extremely difficult 
histologically to demonstrate muscle 
fibers of the media of arteries of the ret- 
ina.” In these studies, it was rarely that 
one could demonstrate muscle fibers in 
the branches of the central retinal 
artery either physiologically or histo- 
logically. Specially stained sections of 
cats’ eyes and monkeys’ eyes were ex- 
amined (fig. 2). 

Figure 3 gives a schematic idea of 
how the vessel wall changes as it enters 
the eye. 

Kernohan, Anderson, and Keith® 
state that in normal persons, “the aver- 
age ratio of vessel wall to lumen is 
1:2 with variation of 1:1.7 to 1:2.7.” 
This statement is based upon histo- 
logical preparations of vessels measur- 
ing from 25-100 micra in diameter. It 
gives us no idea as to the condition in 
the living animal when filled with 
blood, and, as will be shown, it is dis- 
tinctly untenable as far as the vessels 
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of the retina are concerned. It has been 
stated’® that the decrease in the length 
of the muscular arteries may amount to 
40 percent on removal from the body, 
and that there is a probable additional 
shrinkage of at least 10 percent due to 
fixation. A similar change in size with’ 


Fig. 5 (Lambert). Reconstruction of the 
caliber of the main branch of the central ret- 
inal artery, near the nerve head, from pho- 
tomicrographs taken before sectioning. (Di- 
ameter on section 66 micra, wall 6 micra; 
diameter on photograph 100-107 micra.) 


relative increase in thickness of the wall 
undoubtedly takes place in the smaller 
vessels.s 

It was possible to take direct photo- 
micrographs of the retinal vessels in 
vivo, and by means of a micrometer 
scale to measure the actual diameter 
(fig. 4). Eyes thus photographed were 
removed,-fixed in Bouin solution, sec- 
tioned serially along the course of the 
vessel photographed, and stained. The 
amount of alan of the vessel at 
any point could then be determined. 
The thickness-of the vessel wall in the 
living animal must of necessity be as 
thin or thinner than that seen on sec- 
tion. When the vessel is reconstructed 
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to its actual living size (fig. 5), the ex- 
traordinary thinness of the wall can be 
appreciated, constituting only 5 per- 
cent, or one twentieth, of the total 
diameter. This thinness is probably of 
great significance, as far as the perme- 
ability and other attributes of the ves 
sel are concerned, and certainly ex- 
plains the invisibility of the normal 
vessel to ophthalmoscopic examination. 
It also seems probable that the poor 
vasomotor response, which will be dis- 
cussed later, is thus accounted for. 


Effect of intravenous adrenalin 


The effect of the intravenous ad- 
ministration of drugs on the cerebral 
circulation, has been extensively in- 
vestigated by means of the photo- 
graphic technique. In 1928, Forbes and 
Wolff" stated, “Although the changes 
in caliber of the cerebral arteries may 
passively follow sharp fluctuations in 
systemic arterial pressure, constriction 
of arteries also follows direct applica- 
tion of epinephrine, or stimulation of 
the cervical sympathetic nerve, whereas 
dilatation follows stimulation of the 
vagus.” In a later paper’’, it is said, 
“Additional experiments of our own 
with cats showed that intravenous in- 
jection of epinephrine caused dilatation 
in the vast majority of cases, and that 
intracarotid injection, contrary to our 


previous findings caused dilatation 
more often than constriction.” Find- 


ings consistent with these were also ob- 
tained by Riser Meriel, and Planques™. 

The effect of the intravenous admin- 
istration of adrenalin upon the retinal 
vessels was studied ophthalmoscopical- 
ly by Agatston’*, Kahn”, Hirschfel- 
der’, Cohen and Bothman”™, and oth- 
ers. Photomicrography in the living 
animal has not previously been at- 
tempted, to the best of our knowledge. 


In this work, adrenalin was admin- 
istered slowly by the intravenous route 
in ten experiments on cats, while in 
each experiment a series of about twen- 
ty photographs was taken. The blood 
pressure was read directly from a 
manometer connected to the femoral 
artery in nine experiments. The effect 
of adrenalin applied locally or by ret- 
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robulbar injection was not studied. 
The dried preparation of Parke Davis 
was used in order to avoid the acidity 
and chloretone content of the standard 
adrenaline-chloride solution's. In_ six 
experiments there was measurable 
vasodilatation of the retinal vessels, 
concomitant with the rise in blood 
pressure. An increased tortuosity of the 
arteries and somewhat also of the veins 
was occasionally noted in addition (figs. 
6 and 7). In the other experiments there 
was no measurable change. 

In their paper, Forbes, Finley, and 
Nason’ state, “Since the vasometer 
constriction in the pia appears to be 
feeble when compared with the dilating 
force of the blood pressure it might 
seem reasonable to suppose that under 
normal conditions the cerebral vaso- 
motor apparatus is of little impor- 
tance.” One may draw much the same 
conclusion about the retinal arteries, 
and perhaps it is not assuming too 
much to add that in all likelihood the 
absence of any appreciable quantity of 
muscle tissue in the vessels accounts for 
the poor responses elicited. 

One should mention other possibili- 
ties, although in the light of present 
knowledge their importance is doubt- 
ful. The anesthesia used may inhibit 
the vasomotor responses of the struc- 
tures under examination. However, one 


Fig. 7 (Lambert). Photomicrograph showing the effect of the adrenalin. 
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might then expect the same inhibitory 
action in other parts of the body, which 
is certainly not the case. There is per- 
haps an entirely vestigial vasomotor 
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Fig. 6 (Lambert). Representing the effect 
of intravenous administration of adrenalin. 


nerve supply, but there is evidence that 
in pathological states spasms of the 
retinal vessels do occasionally occur. 
Moreover, as vasomotor nerves to the 
cerebral vessels have been demon- 
strated’? one may reason that they 
probably proceed to the retinal vessels 
as well. 

The changes in intraocular tension 
which run parallel to acute changes in 
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blood pressure undoubtedly act as a 
compensatory mechanism. That is, if 
the pressure of the blood is elevated, 
the intraocular pressure will rise to a 
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Fig. 8 (Lambert). Representing the effect 
of intravenous administration of nitroglycer- 
ine, 
certain extent, thereby acting to com- 
press the vessels, and vice versa. This 
however, apparently does not offset 
completely the tendency of blood-pres- 
sure elevation to dilate the vessels of 
the retina. 


Amy] nitrite and nitroglycerine 

In the course of an investigation on 
the human retina in 1931, by means of 
the Nordenson camera, Haessler and 
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Squier® studied photographs before and 
after the inhalation of amyl] nitrite. The 
results were negative, and no differ- 
ences in caliber could be demonstrated. 
In this work it may have been possible 
for us to give more massive dosage, but 
a decrease in the caliber of the vessels 
was nearly always demonstrable with 
the fall in blood pressure. Amyl nitrite 
was inhaled or nitroglycerine in dilute 
solution was slowly administered in- 
travenously in six experiments on cats, 
and a series of photographs was taken 
in each. The blood pressure was read 
from a manometer attached to the 
femoral artery in three experiments. In 
all the animals save one, there was a 
narrowing of the retinal vessels. In the 
one instance there was no measurable 
change (figs. 8, 9). 

It has been easy to confirm the well- 
known fact that there is a fall in intra- 
ocular tension following the adminis- 
tration of blood-pressure depressants, 
but this apparently is not comparable 
with the blood-pressure drop. The rela- 
tively high intraocular pressure acting 
upon the considerably less resistant 
vessels, produces the compression 
which one would expect. 

This finding leads us to believe that 
the use of amy] nitrite in the treatment 
of embolic closures of the retinal vessels 
is physiologically unsound. 


Fig. 9 (Lambert). Photomicrograph showing the effect of nitroglycerine. 
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Stimulation of the cervical 
sympathetic nerve 


The cervical sympathetic nerve was 
repeatedly stimulated and a series of 
photographs of the retina was taken in 
fifteen cats and two monkeys. Obser- 
vations were made (although no photo- 
graphs were taken because of the op- 
tical difficulties encountered) after 


lowing which several control pictures 
were taken. Fifteen to twenty pictures 
were taken after varying amounts of 
stimulation of the cervical sympathetic, 
and after allowing varying intervals of 
time to elapse. In a number of the ex- 
periments the blood pressure was si- 
multaneously read from a mercury 
manometer connected with a femoral 


_Fig. 10 (Lambert). A series of photomicrographs taken during sympathetic 
stimulation, showing no change. Ocular 10x, objective 3.8x, length of micro- 
scope tube 150 mm. Kodak supersensitive panchromatic film, exposures one- 


fifth second. 


similar stimulation in five rabbits. The 
procedure was as follows: 

Anesthesia was induced by means of 
ether (except in the rabbits) and con- 
tinued by intravenous pernoston. An 
incision was then made over the 
trachea, and the ipsilateral carotid 
sheath was isolated. The cervical sym- 
pathetic and vagus nerves contained in 
the sheath were severed and a shielded 
pair of electrodes affixed to the cranial 
end of the sympathetic nerve. The mini- 
mal amount of current needed (Har- 
vard inductorium) to produce pupillary 
dilatation and withdrawal of the nic- 
titating membrane was then deter- 
mined, using as little stimulation as 
possible. A rest period was allowed, fol- 


artery. The blood pressure was in no 
case appreciably influenced by the pro- 
cedure. 

In the cats and the monkeys it was 
not possible to induce any change in the 
caliber of the retinal vessels by this 
means*. The superior cervical ganglion 
and the carotid artery (in the hopes of 
influencing a perivascular plexus) also 
gave negative results. In the rabbits, 
an uneven constriction of the arterioles 
and a narrowing of the veins was noted 
almost immediately upon stimulation of 
the sympathetic nerve. Although this 
unfortunately could not be satisfactori- 


* As no change in vessel caliber was ever 
obtained no detailed protocol is given. 


t 
2 
4 
3 
% 
b 
| 
f 
a 
Ul 
é 
¢ 
4 


ROBERT K. LAMBERT 


Table 1 


ADRENALIN 


Before Inj. 
(Micra) 


After Inj. 
(Micra) 


Artery 


Bld. Pres. 
Before Inj. 
(mm. Hg) 


(mm. Hg) 


:10,000) 144 
:10 ,000) 132 
:10,000) 96 
:10,000) 120 
:10,000) 105 
:5 000) 120 
:1,000) 120 
:1,000) 92 
.5(1:1,000) 92 
.5(1:5,000) 60 


190 
210 
200 
180 
200 
135 
200 
160 
180 


160 115 
156 145 
96 110 
132 130 
120 110 
120 65 
132 105 
92 85 
96* 120 
60 


* Within probable error. 


ly recorded photographically, the 
change was gross and confirmed by 
several observers. There was also a pro- 
nounced simultaneous exophthalmos. 

One may speculate as to the reason 
for the negative findings in the higher 
forms. In all probability, as has been 
shown before, not enough musculature 
is present to respond to ordinary stimu- 
li and to overcome the blood pressure 
within the arteries. A second possibil- 
ity is that the factor of error is suffi- 
cient to mask a very minute change. 
A third possibility is that a delicate 
vasomotor reaction may have been in- 
hibited by the anesthetic used. And 
lastly, it is conceivable that the con- 
comitant lowering of intraocular pres- 
sure produced by the sympathetic stim- 
ulation may have been sufficient to al- 
low a compensatory expansion of the 
retinal vessels by lowering the periph- 
eral resistance exerted upon them. 

In any case, it could not be deter- 
mined whether the responses were non- 


existent or so minute as to be masked 
by some other factor. It was apparent, 
however, that any vasoconstrictor ef- 
fect was of a low order of magnitude. 
Suggestive findings have been obtained 
in a few chronic experiments in which 
the retinal vessels appeared to be the 
same several weeks after the cervical 
sympathetic nerve was severed. It is 
not justifiable to report these conclu- 
sions at present, however. 

In the rabbits, one is impressed by 
the simultaneous production of pro- 
nounced exophthalmos. It is possible 
that the massive smooth muscles of the 
retrobulbar region of this animal com- 
press the ophthalmic vessels or that 
these vessels may be stretched and nar- 
rowed by the exophthalmos. As far as 
the response in rabbits is concerned, it 
has been possible to confirm the find- 
ings of Cohen and Bothman”™. 

It has been fairly conclusively dem- 
onstrated by Pool, Forbes, and Nason” 
that stimulation of the cervical sym- 


Table 2 


AMYL NITRITE AND NITROGLYCERIN 


Artery 
Before Inj. 
(micra) 


Dose 


Artery 
After Inj. 
(micra) 


Before Inj. 
(mm. Hg) 


96 
102 


78 
92 


60 
60 


Bld. Pres. 


Bid. Pres. 


After Inj. 
(mm. Hg) 


100 
50 


47 
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| 
| | Artery m7 | Bld. Pres. 
CatNo. | Doseincc. | After Inj. 
| 
14 | 
15 2 
16 
18 
34 
53 
54 
55 | 
4 56 
| 40 | 
| | 
Cat No. | P| 
: | | 
19 Pearl 120 144 
57 3.5 ce. | 120 125 
(1:2,000) | 
58 1.5 c.c. 92 100 | 
(1:2,000) 
| 35 Pearl 110 
Pearl Wz 
39 Pearl 60 


pathetic nerve in the cat produces con- 
striction of the ipsilateral arterioles of 
the pia mater. To quote from this 
paper, “It is worthy of emphasis that 
the pial arteries exhibited no marked 
vasoconstriction similar to that which 
occurs in the vessels of the skin (ear) 
on stimulation of the sympathetic 
nerve, when the diameter of an artery 
may decrease 80 percent or more of its 
original size, sometimes being almost 
completely obliterated. The pial ves- 
sels, in other words, showed no changes 
on stimulation of the sympathetic nerve 
that could be construed as vascular 
‘spasm.’” The average degree of vaso- 
constriction was 10 percent, ranging 
from 2.5 percent to 17 percent. Insofar 
as their responsiveness to sympathetic 
stimulation is concerned, it seems likely 
that the pial vessels lie somewhere be- 
tween the intraocular vessels and those 
of most other parts of the body. 


Comment 

In proceeding with this work, the re- 
sponses of the vessels were first 
studied, and only after somewhat un- 
expected results had been obtained 
were the histological aspects of the ret- 
inal vasculature considered. Sections 
of the normal vessel wall have proved 
helpful to an understanding of the type 
of physiological and pharmacological 
responses that were obtained. To reit- 
erate, briefly, the retinal vessel is sur- 
rounded by a supporting intraocular 
pressure and the thickness of the vessel 
wall is greatly diminished. In the cat, 
it was practically impossible to demon- 
strate muscle tissue. In keeping with 
this finding, the administration of ad- 
renalin intravenously could not be 
shown to have any constricting effect, 
and dilatation of the vessel usually ac- 
companied the rise in blood pressure. It 
must be emphasized, in order to avoid 
confusion, that the well-known vaso- 
constrictor action of adrenalin upon the 
vessels surrounding and entering the 
eye, when the drug is applied locally, 
was not studied. Amy] nitrite and nitro- 
glycerine, by diminishing the wis a 
tergo, permitted the surrounding intra- 
ocular pressure to compress the vessels. 
The vessel caliber seemed to depend to 
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a large extent upon the blood flow 
present. 

It is suggested that the clinical effect 
of blood-pressure depressants, in seem- 
ing to dilate the fundus vessels, accord- 
ing to results that have been published 
from time to time, be carefully con- 
trolled and subjected to close scrutiny 
in the light of these findings. 

The thinness of the retinal-vessel 
walls would appear to be a suggestive 
lead for further investigation. As 
stated before, the permeability is un- 
doubtedly of a different order from that 
in the usual somatic vessel. These ves- 
sels are not well adapted to withstand 
persistent, abnormally high, internal 
pressure such as occurs in the hyperten- 
sive states, and it must be remembered 
that while an acute rise in systemic 
blood pressure is accompanied by a rise 
in intraocular pressure, in chronic hy- 
pertension the intraocular pressure re- 
gains its normal level and any increase 
in strain must be borne by the vessels 
alone. Some of the familiar, early, reti- 
nal-vessel changes in hypertension rep- 
resent injury to the cells of the wall, 
with subsequent lipoid deposits. 

If one may be permitted to indulge in 
teleological speculation, one may as- 
sume that the function of sympathetic 
activity is to prepare the organism in 
times of need. This has been discussed 
by Cannon”! and others. The increase in 
blood pressure, and pilomotor stimula- 
tion, tending to increase bulk, seem to 
act in this direction. In keeping with 
this concept it would appear that in 
the higher forms the retina is not de- 
prived of its blood supply by any ap- 
preciable vasoconstriction secondary 
to sympathetic stimulation. In the cat 
and monkey it has not been possible to 
induce any acute changes in the caliber 
of the retinal vessels by stimulation of 
the cervical-sympathetic nerve supply. 


Conclusions 

1. Photomicrographs have been tak- 
en of the fundi of living experimental 
animals and certain vessel responses 
studied. 

2. In the higher forms, the intraven- 
ous administration of adrenalin usually 
produced widening of the vessels, 
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whereas nitroglycerine and amyl ni- 
trite produced narrowing. 

3. In the higher forms, no measur- 
able response could be elicited by stim- 
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4. Reasons are given for believing 
that the type of responses encountered 
depends upon the histological charac- 
teristics of the retinal vasculature. 
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Discussion. Dr. WALTER B, LANCASTER: 
Did you make any measurements of the 
effect of paracentesis? 

Dr. Jonas S. FRIEDENWALD: What is 
the influence of light and dark adapta- 
tion on the caliber of the retinal vessel ? 

Dr. LAMBERT: I will answer the second 
question first. We made several obser- 
vations on differences of illumination, 
which can be easily controlled by means 
of the ultropak microscope. Of course, 
with the lower illuminations we had to 
give longer exposures, and with the 
shorter illuminations, q!icker expo- 
sures, but in these experiments we could 
determine_no change in the size of the 
vessel. 

As to the first question, the effect of 
paracentesis,- we could not determine 
this because the optical system depends 
on the integrity of the eye. If we were to 
do a paracentesis, we would throw off 
the optical system entirely. The photo- 
graphic results would be unsatisfactory. 


So all our observations on intraocular 
tension had, perforce, to be done on 
parallel experiments. 

Dr. FrepertcK H. VERHOEFF: I won- 
dered whether you had given any con- 
sideration to the possibility that the 
vasomotor supply may not come from 
the cervical sympathetic chiefly, but 
from some other source. 

Also, have you considered the ex- 
planation for the cases that we occa- 
sionally sée which appear to be real 
spasm of the central artery, and in 
which you can see the vessel become 
almost obliterated and in a few hours 
see the circulation come back? That is 
not very common, but I have seen some. 
There are a good many referred to in 
the literature, which would indicate 
that the vessels can have a definite 
spasm whether from nerve influence or 
local influence on the vessel wall. 

Dr. LAMBERT: The question of spasm,+ 
of course, we have thought about 
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a great deal, and we think that while 
there probably is such a thing as spasm 
it may be brought about by some local 
pathological state about which we do 
not know very much, or by retrobulbar- 
vessel contractions. There is also a ten- 
dency of endothelial cells to contract at 
times, as shown by Krogh, and we do 
not deny there is a contractile possibil- 
ity in the retinal vessels. But just how 
it is brought about we have not deter- 
mined. 

Dr. VERHOEFF: I was referring par- 
ticularly to the central artery. 

Dr. LAMBERT: The central artery as 
well as the intracranial vessels undoubt- 
edly does contract and the only inter- 
pretation we can offer for these findings 
is that in their contraction there is not 
sufficient interference with the blood 
flow to the retina to be manifest in the 
retinal vessels. They probably contract, 
but I do not believe it possible for us 
to show it. 

On the first question, as to whether 
the sympathetic nerve supply comes by 
other routes, we stimulated several 
nerves intracranially, although I did not 
include them in this report. With the 
assistance of Dr. Pike we stimulated 
the fifth nerve and the third, although 
the latter was very difficult because of 
the motion of the eye that we encount- 
ered. The sixth, the seventh, and the 
vagus nerve were also stimulated. 

As a matter of fact, we tried a great 
many sources which Penfield mentions 
as possibly containing sympathetic 
fibers, but were still unable to disclose 
any functional effect. 

Dr. VERHOEFF: That is a very marked 
effect you see, in these cases of spasm 
of the central artery. If you could get 
any effect on the central artery it seems 
to me it would be very manifest. 

Dr. LAMBERT: I think a marked effect, 


when it does come, probably comes 
from behind the globe, and that we see 
the results. 

Dr. Witt1AM H. Wivmer: I should 
like to ask an explanation of the im- 
provement of vision in cases of toxic 
amblyopia, by administration of amyl 
nitrite. I would like to have your ex- 
planation. 

Dr. LAMBERT: I am afraid I cannot 
say very much about that, Dr. Wilmer. 
I should like to ask you if you have 
seen such an effect conclusively shown. 

Dr. Witme_r: Yes, I have, and quite 
recently. It was 20/40, immediately go- 
ing up to 20/20, in very intelltgent 
people who were not subject to a 
psychic influence. 

Dr. T. D. Aten: Is there a differ- 
ence between the immediate and late 
effect of these drugs? 

Dr. LAMBERT: In the drugs we are 
reporting here, nitroglycerine, amy] ni- 
trite, and adrenalin, the effect is very 
rapid and is mostly lost after the ad- 
ministration of the drugs stops. The ob- 
servations that we made were made 
while the drug was being administered ; 
in the case of adrenalin, for example, 
while the drug was being given intra- 
venously and the blood pressure was at 
a high level. After the blood pressure 
had returned to its original level, a con- 
trol series of photographs was taken 
but no change from the original status 
could be observed. 

I take it the question means is there 
any compensatory swing in another di- 
rection; for example, the vessel dilata- 
tion seen after anoxemia. That we could 
not determine, as we made no late ob- 
servations. After about thirty pictures 
were taken we stopped. That embraced 
a period of about half an hour, so be- 
yond that time I do not know. 
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ANISEIKONIA—A FACTOR IN THE FUNCTIONING 
OF VISION 


ADELBERT AMES, JR., M.A. 
HANOVER, NEW HAMPSHIRE 


Through disparity in the size of ocular images, the interpretation, by means of stere- 
oscopic vision, of the position of surfaces and planes or groups of objects taken as a whole 
is affected. The resulting misinterpretations are demonstrable on an instrument called the 
Tilting Field. Disparity in the size of ocular images, on the other hand, affects the per- 
spective vision very slightly, if at all, and allows correct interpretation of such objects. 
Thus the extent to which total visual judgment is affected by false stereoscopic sense will 
depend upon the predominance of perspective features in the field of view. From the 
Department of Research in Physiological Optics, Dartmouth Medical School. Read before 
the American Association for Research in Ophthalmology, at Atlantic City, June 11, 1935. 


In general, vision is the sensory func- 
tion upon which we rely to inform us 
of the nature and position of objects 
that surround us. The nature and char- 
acteristics of particular objects we rec- 
ognize through the visual capacity to 
differentiate detail. The spatial relation- 
ship of objects to one another and to 
ourselves is made known to us princi- 
pally in two ways: first, through per- 
spective; second, through our stereo- 
scopic sense. 

Our perspective sense is based on the 
relative size, shape, and positioning of 
the images of the various objects in the 
visual pictures that reach our con- 
sciousness. In general, the directional 
position of objects is given by their lat- 
eral and vertical disposition ; their dis- 
tance by the relative apparent sizes of 
objects of known size. For example, if 
we see two objects which we know are 
the same size, we know that the one 
that appears smaller is farther away. 
This is called perception by perspec- 
tive. If, through experience, we have an 
accurate knowledge of the actual size 
of the objects about us we have a most 
exact sense of the distribution of those 
objects in the three dimensions of space. 
So, when looking down a_ familiar 
street, we know very accurately the 
position of the various buildings and 
their parts and that of any persons who 
may be-on the street. The exactness of 
such placing is -evidenced by the fact 
that by the art of perspective a view in 
elevation can be translated into a view 
in plan. 

The second and next most important 
way by which we are cognizant of the 
distribution of objects and surfaces in 
space is through our stereoscopic sense. 


Due to the separation of our two eyes, 
when we look at a field with objects 
at different distances, the pictures that 
come to consciousness through each 
eye are slightly different. The slight 
disparities of the placing of the images 
of the same objects tell us the relative 
distances of the objects. 

In figure 1, A and B are two objects 
in space at different distances from the 
observer whose right and left eyes are 
shown at R.E. and L.E. If the observer 
fixates the nearer object, A, images of 
A will be formed on the fovea of each 
eye at Fr and FL. Images of the point 
B will be formed at Br on the retina 
of the right eye and By, on the retina 
of the left eye. As is evident, these simi- 
lar images will be formed at disparate 
points on the two retinas. For the pur- 
pose of demonstration they will be 
placed in a particular manner relative 
to intermediate corresponding retinal 
points; for example, Cr and Cy; the 
position of the image in the right eye 
(Br) being slightly to the left of the 
corresponding point, Cr, while the 
image (By) in the left eye lies at a 
greater distance to the right of the cor- 
responding point, Cy,. This disparity is 
translated into difference in distance 
and the object B appears as a single ob- 
ject farther away than the object A. 

Similarly, in figure 2, when the ob- 
ject D is to the left of and nearer than 
A, the image, Dr, in the right eye lies 
to the right and nearer the correspond- 
ing point, Cr, and the image, Dr, in the 
left eye lies to the left and farther from 
the corresponding point, Cy. The par- 
ticular nature and amount of this dis- 
parity is translated into difference in 
distance such that in this case the ob- 
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ject D appears as a single object nearer 
than the object A. 

In general, with near objects, the 
farther the objects B and D are in front 
of or behind A, the greater this dispar- 
itv will be; the nearer, the less. The 
normal threshold sensitivity for this 
disparity is very low, about ten seconds 
of arc (10”), so that our stereoscopic 
judgment of depth is very accurate. 


B 


Figure 1 


judging disparity of distance in objects. 


The importance of stereoscopic judg- 
ment in the functioning of vision is uni- 
versally recognized, as is evidenced by 
the general use of stereoscopic tests in 
clinical practice, especially for aviators. 

A great deal of attention has been 
paid to stereoscopic vision in its bear- 
ing on the capacity to judge correctly 
the relative distance, one from another, 
of various objects in the field of view. 

It has not been generally recognized, 
however, that stereoscopic vision is also 
of the greatest importance as affecting 
our visual judgment of the position of 
groups of objects taken as a whole, 
planes or surfaces; that is, the bearing 
of stereoscopic vision as affecting our 


judgment of extended fields of view 
rather than foveal or parafoveal imaged 
objects only. 

For instance, does the ground on 
which we walk appear to be in the plane 
in which it actually is? This may be 
of great importance, for example, to 
some of you as golfers especially in 
putting, and of a good deal more im- 
portance possibly, to aviators when 


Figure 2 


Figs. 1 and 2 (Ames). Schematic drawings to demonstrate the visual mechanism for 


landing on a field. Is the book which 
you see as straight, actually tipped or 
straight ? 

It is this important type of visual in- 
terpretation that is affected by aniset- 
konia, i.e., the relative size and shape 
of our ocular images, and also by the 
declinations of the retinal meridians. 

This is explained as follows. In figure 
1, the particular distance that the ob- 
ject B will be seen behind A depends 
upon the particular disparity of the 
images Br and By, from the correspond- 
ing retinal points Cr and Cy. If for 
some reason the size of the ocular im- 
age of the right eye is changed from 
that of the left, this particular dispar- 
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ity will be changed and B will appear 
either nearer or farther from A; nearer 
if the ocular image in the horizontal 
meridian of the right eye is smaller than 
that of the left, farther if it is larger. 
In figure 2, an increase of the ocular 
image of the right eye makes D appear 
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and amount of aniseikonia which the 
observer may have. 

This effect of changing the relative 
size or declinations of the ocular images 
can be demonstrated on the instrument 
which we have called a “Tilting Field” 
(see figure 3). This instrument was de- 


Fig. 3 (Ames). The Tilting Field, designed to measure the apparent position of a sur- 


face as judged by stereoscopic vision only. 


farther away from A and a decrease 
makes it appear nearer. As a result, if 
the eyes were looking at three points 
in a row, a change in the size of the 
ocular images would cause them to ap- 
pear as rotated about the center point. 

This is a general description of the 
effect of aniseikonia on the horopter 


signed to measure the apparent position 
of a surface as judged by stereoscopic 
vision solely, using as a standard of ref- 
erence the position of another surface 
as judged by perspective vision. In es- 
sence it consists of a surface, A, pivoted 
at its center, and free to rotate in all 
directions about the pivot. 


Fig. 4 (Ames). A similar instrument designed on similar principles to make the same 


tests at reading distance. 
which has been set forth in detail in 
earlier work’. 

If instead of looking at only three ob- 
jects, as A and B and D, we look ata 
rough surface, the apparent position of 
this surface, as judged by stereoscopic 
vision, will be determined by the nature 


There must be detail on this surface, 
irregular in its pattern, the surface of 
which is preferably raised or in relief. 
There is a head-positioning feature, B, 
with lens holders, C, C’. There is a 
frame, D, which serves a doubie pur- 
pose: it screens the edges of the tilting 
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suriace, A, from the eyes, and acts asa 
reference surface to which the tilting 
surface, A, is set parallel. There are 
screens, E, E’, which can be swung up 
before each eye and which, while allow- 
ing the eye to see the tilting field, pre- 
vent it from seeing the frame, D. There 
are scales, F and G, from which the 
amount of tilting can be read. Four 
degrees on the scale represents a tip- 
ping produced by about 1 percent dif- 
ference in size of the ocular images. 
(In figure 4 is a smaller instrument de- 
signed on similar principles and used 
for the same tests at the reading dis- 
tance.) 

Referring to figure 3, an observer 
looking at this set-up will see with one 
eye the frame, D, and the tilting sur- 
face, A, through the opening of the 
frame. With the other eye he will see 
only the tilting surface, A. Binocularly 
he will be able to judge the position of 
the tilting surface, A, by stereoscopic 
vision only, entirely free from perspec- 
tive influences. At the same time the 
observer will see with one eye the rec- 
tangular frame, D, in its surrounding 
background, the position of which is 
very definitely known through perspec- 
tive perception. The test consists in set- 
ting the tilting surface, A, parallel to 
the frame, D. 

In general an observer with normal 
eyes will set the tilting surface parallel 
to the frame. A person with aniseikonia 
will not. The extent to which he sets it 
away from parallel conforms very close- 
ly to the nature and magnitude of his 
aniseikonia. 

The effect of difference in size and 
shape of the ocular images on the ap- 
parent position of such a surface can 
be very easily demonstrated by chang- 
ing the size of the ocular im ages artifi- 
cially by inserting different size lenses 
before the observer’s eyes. 

The magnitude of the stereoscopic 
misinterpretations of the position of 
surfaces resulting from aniseikonic dif- 
ferences is very considerable. On the 
Tilting Field illustrated, an induced 
aniseikonic difference of 1 percent in 
the horizontal meridian will cause an 
apparent tipping of about 4 degrees. 
Any person with aniseikonia is sub- 
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ject to such stereoscopic misinterpreta- 
tions, especially when perspective fea- 
tures in the field of view are lacking. 
Since such perspective features are 
often lacking in the field of view as 
seen from an airplane, the presence or 
absence of aniseikonia may be of vital 
importance to aviators. 

Difference in size of the ocular im- 
ages in the horizontal meridian causes 
the observer to interpret the field as 
tipped laterally. The magnitude of this 
tipping is quite accurately in agreement 
with the rotation of the longitudinal 
horopter resulting from the effect of 
iseikonic lenses. 

Theoretically, an artificially produced 
change in the size of the ocular images 
in the vertical meridian only, should 
have no effect on stereoscopic inter- 
pretation because the disparity is not in 
the direction of the separation of the 
eyes. It has been found empirically, 
however, that such an increase in the 
vertical meridian of one eye does effect 
the apparent lateral tipping. The 
amount of this effect on observers who 
have no vertical size difference is as if 
the horizontal meridian of the other eye 
were increased by about half of the 
vertical size change produced in the 
first eye. It is very interesting that if the 
observer has a vertical size difference, 
a size lens correcting this vertical dif- 
ference does not produce such a lateral 
tipping. Vertical size differences can 
be determined on this instrument by 
making use of this phenomenon. 

Artificially produced relative size dif- 
ferences in the oblique meridians cause 
not only a lateral tipping, but also an 
apparent rotation about an axis parallel 
to a line connecting the centers of rota- 
tion of the two eyes, resulting from the 
change in the vertical declinations of 
the eyes which is associated with such 
a meridional increase in size. 

This latter rotation is the same phe- 
nomenon as the apparent tipping that 
results when two monocularly seen 
vertical diameters are slightly rotated 
relative to each other. But there is as- 
sociated with this rotation another very 
interesting phenomenon less_ well 
known. If, when looking down oblique- 
ly on the horizontal stereoscopic field, 
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the vertical meridians of the observer’s 
dioptric images are rotated by means of 
lenses in a disclination direction from 
corresponding vertical meridians, the 
stereoscopically seen surface appears to 
move away from the observer. When 
rotated in a conclination direction it ap- 
pears to move nearer to the observer. 
But if a horizontal stereoscopic field is 
looked at from below, just the reverse 
effect is produced. If-a vertical stereo- 
scopic field is used, no such effect is 
apparent. 

This phenomenon of change in the 
apparent distance of stereoscopically 
judged inclined surfaces with change in 
the declinations can probably be ex- 
plained as follows. Like all other stereo- 
scopic space interpretations it is based 
on the disparity of the images in the 
two eyes. Imagine a surface not nor- 
mal to the line of vision, for instance 
like a table looked at obliquely. The 
disparity of the images of objects in the 
near and far ends of such a surface as 
seen by each eye increases as the sur- 
face is brought nearer the eyes, de- 
creases as it is removed. That is, our 
judgment of the distance of the surface 
is determined by the magnitude of this 
disparity. So, artificially changing this 
disparity causes a fixed surface to 
change its apparent position. If the sur- 
face is normal to the line of vision, like 
a wall, the basis for this phenomenon 
does not exist. If the surface is over- 
head, like a ceiling looked at obliquely, 
the basis for the phenomenon exists but 
opposite rotations of the vertical meri- 
dians are necessary to produce the same 
directional changes in distances that re- 
sult when looking, for example, at the 
top of a table. 

These phenomena are easily demon- 
strated with meridional size lenses of, 

say, 2 percent to 3 percent, held first 
R-E. axis 45°, L.E. axis 135°, then R.E. 
axis 135°, L.E. axis 45° and observing 
the floor and-ceiling. It is believed that 
a scientific investigation of their bearing 
on the function of vision and their corre- 
lation with other ocular anomalies may 
lead to some fruitful findings. 

The magnitude and direction of all of 
the above-described false interpretation 
of the position of surfaces, resulting 
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from induced differences in the relative 
sizes of the ocular images and declina- 
tions, correspond with surprising ac- 
curacy to the theoretically calculated 
results that would be expected. 

The question arises, does a similar 
false stereoscopic interpretation of the 
position of surfaces exist in cases in 
which the aniseikonia or difference in 
size of the ocular image is of long stand- 
ing? Or do those who have aniseikonia 
learn through experience to make com- 
pensation for the false impressions they 
receive? 

To answer this question all the ani- 
seikonic patients who come to the clinic 
are being tested on the Tilting Field 
after their aniseikonia has been meas- 
ured and corrected on the ophthalmo- 
eikonometer. To date 65 patients have 
been so tested. Not one of these 65 
showed normal stereoscopic sense of 
depth; i.e., not one could set the tipping 
plane lev el. To 63 patients, or in 97 per- 
cent of the cases, the plane appeared 
tilted in the direction indicated by his 
aniseikonia; to 40, or in 62 percent of 
the cases, the plane appeared tipped 
to the approximate magnitude of the 
aniseikonia; i.e., the findings did not 
differ by more than 1.00 percent. To 22, 
or in 33 percent of the cases, the varia- 
tion was between 1.00 percent and 3.00 
percent, but in the same direction. In 
one case which we have been unable to 
recheck, the tipping was in the opposite 
direction. 

It is interesting to note that 31 pa- 
tients, or 48 percent, reported marked 
relief, and 29 percent partial relief from 
wearing their iseikonic prescriptions. 
Eight, or 12 percent of the cases, were 
failures, and 7, or 11 percent, were in- 
determinate. 

These results were so striking that it 
is hoped that instruments built on the 
principle of the Tilting Field can be use- 
ful for clinically determining and cor- 
recting aniseikonia. 

As stated, the detail on the tilting sur- 
face must be irregular in its arrange- 
ment. If the pattern is regular the 
above-described apparent tipping does 
not result from changing the size of the 
ocular images. This is explained on the 
ground that the regular pattern enables 
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the observer to judge correctly the posi- 
tion of the surface through perspective 
interpretation. Preliminary experiments 
have been made to determine the 
amount and nature of the regularity of 
pattern necessary to cause the observ- 
er’s perspective judgment to become 
dominant. The test consisted in plac- 
ing various patterns on the tilting field 
set in its normal position. These were 
viewed by an observer in whom anisei- 
konia had been induced by size lenses 
and to whom, therefore, the table ap- 
peared tipped. If the pattern was such 
as to give a basis for judging its posi- 
tion by perspective, as two lines at right 
angles to each other, the pattern would 
appear as horizontal while the table 
still appeared to be tipped. But if the 


pattern gave no such basis for perspec- 
tive judgment as a single straight line, 
it appeared to be tipped with the table. 

In conclusion, it can be stated that 
through their perspective sense, which 
is affected by aniseikonia only very 
slightly or not at all, persons interpret 
the orientation of surfaces, planes, and 
groups of objects correctly. 

Through their stereoscopic sense, 
persons with aniseikonia falsely inter- 
pret the orientation of surfaces, planes, 
and groups of objects considered as a 
whole. The extent to which their total 
visual judgment is affected by their false 
stereoscopic sense depends upon the 
predominance of perspective features in 
the field of view. 
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Discussion. Dr. H. Crisp: In 
cases reported as successful, was the 
general refractive correction modified at 
the same time that the iseikonic modi- 
fication in the lenses was made? 

PROFESSOR AMES: In general, the pro- 
cedure in the clinic in all cases is first 
to determine whether relief can be ob- 
tained by correcting the refractive con- 
dition. If relief is not obtained from re- 
fractive correction, the iseikonic condi- 
tion is determined. In quite a few cases, 
changes in the relative refractive con- 
dition of the two eyes take place when 
the aniseikonia is corrected. This, in 
turn, has to be corrected. It is most im- 
portant that the refraction of the two 
eyes be carefully balanced. Whether or 
not the conjugate point for boh eyes is 
a little nearer or farther is not so im- 
portant. 

Dr. Crisp: If I may amplify the ques- 
tion further, if a change is made in the 
refraction at the same time you add the 
iseikonic correction, how can you be 
sure which influence was responsible for 
the comfort of the patient? 

ProFressor AMEs: In the first place, 


there are many patients that have no 
error of refraction with whom successful 
results are obtained alone by size cor- 
rections. Secondly, in the cases where 
the refraction is changed at the same 
time the aniseikonia is corrected, the 
amount of the refractive change is too 
small, i.e., usually around 0.25 or 0.37 
D., to account for the marked relief ob- 
tained. 

Dr. H. Wicmer: I have no- 
ticed in the practical correction of ani- 
seikonia an instance in which, for ex- 
ample, a person has an axis of the re- 
fractive cylinder at 85° and the anisei- 
konic lens is put at 90°. I would like an 
explanation of that. 

Proressor AMES: The reason for this 
is a practical one. Up to the present the 
lenses that are used for determining 
meridional size differences consist of a 
telescopic plus-minus combination of 
cylinders, in which the front component 
moves relative to the rear one. To avoid 
introducing astigmatism, the axes of 
these two components must be very ac- 
curately lined up, which is insured by 
stops on the lenses. Up to the present, 
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we have not devised a good mechanical 
way to have more than two stops, one 
at 90° and one at 180°, which limits the 
placing of the meridional size lenses 
to these two axes. We would prefer to 
be able to set these axes in any meridian 
and are developing a new mechanism 
by which we expect to be able to do so. 

Dr. CrypE Which gives the 
larger image, a flat lens of 6 diopters, 
i.e., with inside curve of —1.25 D. or a 
periscopic lens of the same power with 
an inside curve of —12.00 D.? 

ProFEssor AMEs: I am sorry to say I 
cannot give you an answer ofthand. The 
problem of the size effectivity of lenses 
is a very difficult one, requiring a knowl- 
edge of higher mathematics and lens de- 
sign for its thorough comprehension. A 
part of our staff has for a number of 
years been devoting their entire time to 
this problem. Mr. Imus, who is here 
with me, can answer your specific ques- 
tion. 

Mr. Imus: The magnification of the 
lens of +6 D. with inside curve of 
—12.00 D. would be greater than that 
of the lens of +6 D. with an inside 
curve of —1.25 D. 

Dr. FREDERICK H. VERHOEFF: I would 
like to ask, were the results different 
when fixation was kept constant from 
those found when fixation was allowed 
free play? 

Proressor AMES: Dr. Herzau in Dr. 
Tschermak’s laboratory did some work 


ADELBERT AMES, JR. 


on determining the position of the 
horopter with and without constant 
fixation. He found only second-order 
variations. 

Dr. THEODORE A. Terry: I wonder, 
Professor Ames, if you have noticed 
any evidence of a psychological effect 
either from the examination or from 
the treatment, or both? That is, people 
who have apparently responded and 
probably had a relapse after a while? 
What bearing do you think the psycho- 
logical factors have in the matter? 

ProFessor AMES: This question, I 
consider, is one that a medical man is 
best qualified to answer. But I would 
say that there is no question but that a 
psychological effect does result from 
putting a patient through the clinical ex- 
amination for aniseikonia, just as it does 
in any other medical examination using 
complicated instrumentation. But that 
this has been an important factor in 
bringing about the results that have been 
obtained can, I think, be absolutely de- 
nied. Anyone who has been present 
throughout the treatment of a series of 
aniseikonic patients would, I believe, be 
of the same opinion. Dr. Bielschowsky 
of Breslau, Germany, whom many of 
you know, has worked with us in our 
clinic and laboratory for six months 
during the last year. He would, I be- 
lieve, answer your question as I am 
answering it. 


| 
| 
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A STUDY OF THE PNEUMOCOCCUS GROUP FROM THE 
INFLAMED CONJUNCTIVA AND LACRIMAL SAC 


S. Hanrorp McKee, M.D. 
MONTREAL, CANADA 


The pneumococcus, which is responsible, as a primary or secondary agent, for a great 
part of the acute respiratory diseases and the cause of much mortality, is frequently the 
etiologic factor in ophthalmic inflammations. The pneumococcus group is differentiated 
from the streptococcus by a number of characters which, taken together, clearly justify 
its recognition as a species in the bacteriologic sense. The pneumococcus is an important 
factor in conjunctivitis, in the ophthalmias of the newborn, and is frequently obtained 
in pure culture from the inflamed conjunctiva or lacrimal sac. 

The inoculation of material resulted in the cultivation of 63 strains of pneumococci, 16 
strains of nonhemolytic streptococci, 27 strains of Staphylococcus aureus and albus. The 
method of typing followed was that of Neufeld and the following results were obtained: 
54 of the strains were group IV, five were type I, one strain was type II, while three were 
type III. An interesting point in this result is that, from an ophthalmic source, although 
group IV largely predominated, all types of the pneumococci were found. The possibility 
of local and general serum treatment in type-pneumococcus infection, offers an excellent 
field for investigation. Type differentiation followed by local and general type-serum 
treatment may lead to the establishment of new and thorough medication. From the 
Departments of Ophthalmology and Pathology, Montreal General Hospital. Read before 


the Association for Research in Ophthalmology, Atlantic City, June 11, 1935. 


Streptococci as a group contribute 
some of the most important pathogens 
of man and animals. The Streptococcus 
haemolyticus is perhaps the most com- 
mon cause of acutely fatal bacterial in- 
fection in man. The pneumococcus, re- 
sponsible, as a primary or secondary 
agent, for a great part of the acute re- 
spiratory diseases and the cause of so 
much mortality, is frequently the etio- 
logical factor in ophthalmic inflamma- 
tions. 

The genus Streptococcus has been di- 
vided into three primary categories: 1. 


alpha-hemolysis on blood-agar plates 
and do not form a soluble hemolysin. 
3. That which is made up of all those 
strains which produce no change in 
blood media. The second group, the 
methemoglobin producers, is separable 
into at least two divisions. The pneu- 
mococcus group, including the Strep- 
tococcus mucosus, is differentiated 
from the remaining alpha-hemolytic 
streptococci by a number of characters 
which taken together clearly justify 
recognition as a species in the bacterio- 
logical sense. 


Streptococcus 


A. hemolysis in blood agar. 
No soluble hemolysin (aerobically). 


B. hemolysis in blood 
agar. Produces soluble 
hemolysin 


Strep. hemolyticus 


Methemoglobin produced. 


No change in blood 
agar 


Strep. faecalis 


Diplococci or short 
chains. 

Capsulated. 

Bile soluble. 

Inulin fermented. 


Strep. pneumoniae 


That containing the forms which give 
beta-hemolysis on blood agar and pro- 
duce a soluble hemolysin in serum 
broth. 2. That comprising the methe- 
moglobin-producing strains, which give 


Short or long chains. 
No capsules. 
Bile insoluble. 
Inulin rarely 
fermented. 


Strep. viridans 


In 1893, Gasparrini’ found pneumo- 
cocci on the human conjunctiva in cases 
of hypopyon keratitis, and this micro- 
organism has long been regarded as the 
most common cause of this affection. 
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Morax? and Parinaud?* in 1894 gave the 
first record of pneumococcal conjunc- 
tivitis as a definite disease in man. Pa- 
pers by Axenfeld* and Gasparrini® ap- 
peared in 1896. Axenfeld described two 
wide-spread epidemics. Pichler® and H. 
Gifford’ in 1896, by actual inoculation 
on the healthy human conjunctiva, es- 
tablished its infectiousness. 

Certain members of the streptococcus 
group including the pneumococcus play 
a very important role in ophthalmic in- 
flammations. In 1934, Schmelzer. and 
Eckstein® reported that from 76 cases 
of acute conjunctivitis, in most of which 
petechiae in the conjunctiva, chemosis, 
and mild blennorrhea were present, 
they had cultivated the Streptococcus 
viridans, while in only 14 clinically sim- 
ilar cases were pneumococci found. 
They had previously reported an epi- 
demic of pneumococcic conjunctivitis 
of 20 cases, only 7 of which were 
caused by the true pneumococcus group 
IV, and 13 by the Streptococcus viri- 
dans. In 71 cases of ulcus serpens, 66 
percent were caused by the pneumococ- 
cus, 17 percent by the diplobacillus, and 


17 percent by the Streptococcus viri- 


dans. The corneal ulcers due to the 
streptococcus took on the whole a mild- 
er course and responded well to iodine. 
Shimkin® reported a case of primary 
erysipelas of the bulbar conjunctiva 
caused by the Diplococcus lanceolatus 
of the type of Pneumococcus Thala- 
mon-Fraenkel. He quotes that Herren- 
schwand has collected a great deal of 
literature on the possibility of the pas- 
sage of the Diplococcus lanceolatus un- 
der certain conditions of culture, into 
Streptococcus haemolyticus and of the 
reverse process. 

The streptococcus group is also a 
most important factor in those severe 
membranous processes, mostly seen in 
poorly nourished children, which run 
such a violent course and cause such se- 
vere necrosis. Luckily they are rare, 
though recently I saw both eyes in a 
young woman completely destroyed by 
a condition which started as a mem- 
branous conjunctivitis from a nonhemo- 
lytic streptococcus, went on to ulcera- 
tion of the cornea, lacrimal abscess, and 
panophthalmitis. 
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While the pneumococcus is univer- 
sally distributed, pneumococcal con- 
junctivitis seems rather limited to cer- 
tain definite areas. A regional variation 
in the bacteria that cause acute con-’* 
junctivitis has been noted by numerous 
writers. In the Montreal area, the mi- 
croorganisms found now are the pneu- 
mococcus, the Morax-Axenfeld diplo- 
bacillus, and bacilli of the influenza 
group. Formerly the diplobacillus was 
the pathologic agent most frequently 
found here, but during recent years the 
pneumococcus has taken the premier 
role. Axenfeld concluded from numer- 
ous epidemiological data that pneu- 
mococcal conjunctivitis was more prev- 
alent in northern countries and es- 
pecially during the colder months of 
the year, and also that there existed a 
special affinity for children. Superficial 
false membranes on the conjunctiva 
have often been attributed to the pneu- 
mococcus. Severe forms due to the 
same microorganism have been report- 
ed. Croupous and diphtheritic forms 
have also been described. Iritis from 
the absorption of toxins can be associ- 
ated with a pneumococcal conjunctiv- 
itis and can outlast the conjunctival in- 
flammation. 

Bacteriological examination shows 
that pneumococci, either pure or mixed 
with other organisms, are commonly 
present in a simple catarrhal dacryocys- 
titis. In these cases the extraordinary 
richness of the pus in bacteria has long 
been noted. 

In 30 cases of catarrhal dacryocystitis 
examined in Axenfeld’s clinic by 
$rons’® 


~ 
~ 


contained pneumococci in excess 
contained staphylococci in excess 
contained gram-negative bacilli 
contained influenza bacilli 
contained pneumobacilli 


In a former series of my own", the fol- 
lowing results were obtained: 


23 times 
6 times 


Pneumococcus 

Streptococcus haemolyticus 

Diplobacillus of Morax- 
Axenfeld 

Bacillus influenzae 

Cocci and Xerosis 


times 
times 
times 
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The pneumococcus is an important 
factor in the ophthalmias of the new- 
born. In one of my series the following 
results were obtained: 


Gonococcus 43 times 
Pneumococcus times 
Streptococcus haemolyticus times 
Staphylococcus times 
Diplobacillus of Morax- 

Axenfeld times 
Bacillus coli-ccommunis time 
Inclusion bodies times 
Negative time 


Undoubtedly any series of this disease 
carefully examined will show a certain 
percentage of cases due to the pneu- 
mococcus, 

The above will suffice to show how 
closely associated the pneumococcus is 
with bacterial infection of the eye. It 
is to be remembered too that many 
people have pneumococci on their nor- 
mal conjunctiva*. Topley and Wilson™ 
in discussing the subdivisions of strep- 
tococci state: “Our second group, the 
methemoglobin producers, is separable 
into at least two divisions. The pneu- 
mococcus group, including so- 
called Streptococcus mucosus, is differ- 
entiated from the remaining ahemolytic 
streptococci by a number of characters 
which taken together clearly justify 
recognition as a species in the bacteri- 
ological sense. These cocci occur typi- 
cally in pairs, or short chains; they al- 
ways form capsules in the tissues of an 
animal host, and very frequently when 
grown on suitable culture media; they 
are soluble in bile (Neufeld 1900) ; they 
ferment inulin, a polysaccharide which 
is fermented by few other species of 
streptococci; they give rise, under na- 
tural conditions, to a characteristic in- 
fection in man, and they cause distinc- 
tive lesions when injected into labora- 
tory animals. The name of this species 
is Streptococcus pneumoniae.” 

The Streptococcus pneumoniae { Dip- 
lococcus lanceolatus) is a gram-positive 
lanceolate coccus arranged in pairs. 
There is sometimes noticed a difference 


* Pneumococci in the noninflamed or nor- 
mal conjunctiva are avirulent and under nor- 
mal conditions have lost their power of in- 
vasion. 


in the size of the two cocci. They may 
occur in short chains and vary a good 
deal according to their environment. In 
pneumococcus conjunctivitis one often 
finds the cocci arranged in chains of 
four or five. They grow best at a tem- 
perature of 37 degrees centigrade and 
require a faintly alkaline-enriched me- 
dium. The capsules as a rule are clear- 
ly seen when the preparation is stained 
with a simple aniline dye and examined 
in water. They are not so well marked 
in microorganisms from the conjunc- 
tiva as in those from other sources. 
During the onset of pneumococcal dis- 
ease, pneumococci are found in large 
numbers until the height of the disease 
has been reached, when they rapidly 
disappear. They are found lying free or 
in the leucocytes. A specimen stained 
by Gram’s method gives a very beauti- 
ful picture of deeply blue-stained lance- 
olate diplococci on a red background. 
The pneumococcus is very frequently 
obtained in pure culture from the pus 
of an inflamed conjunctiva or lacrimal 
sac. 

Certain groups of streptococci have 
been subjected to detailed serological 
analysis in an endeavor to determine 
more precisely the relation of particular 
varieties of streptococci to particular 
human infections and as a result certain 
of these species have been shown to be 
separable into several serological types 
and a certain amount of information 
has been obtained with regard to the 
antigenic relationship of one species 
with another. The first to be investi- 
gated along these lines was the pneu- 
mococcus, which is essentially an en- 
capsulated streptococcus differentiated 
by two chief methods: (a) fermentation 
of inulin (Hiss); (b) solubility in bile 
(Neufeld). Neufeld and Handel when 
studying the protective action of vari- 
ous antipneumococcal sera, as. tested in 
mice, observed that this action was 
specific for certain strains of pneumo- 
cocci, in the sense that a particular 
antiserum would protect against one 
strain but not against another. Dochez, 
Avery, and their colleagues employing 
direct agglutination and absorption 
tests, carried out a series of detailed 
studies on the antigenic differences ex- 
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isting within the pneumococcus group. 
In this way they were able to demon- 
strate the presence of three conspicu- 
ous and well-differentiated serological 
types, I, II, and III, three subtypes of 
infrequent occurrence closely related to 
types II, Ila, IIb and IIx, and a large 
heterologous group, sometimes errone- 
ously referred to as type IV, which con- 
tained all strains other than those re- 
acting with the three type sera, and was 
shown, by further partial analysis, to 
comprise a multiplicity of different an- 
tigenic types. It was found, in a par- 
ticular series of tests, that about 75 
percent of the strains isolated from 
cases of pneumonia belonged to one or 
other of the three main types. Lister 
(1916), carrying out similar investiga- 
tions in South Africa, found three main 
serological types, which he labeled A, 
B, and C. It was subsequently found 
that his type C was identical with the 
American type I, and his type B with 
the American type II, but that his type 
A did not correspond to any of the 
predominant American types. It is to 
be noted that the various antigenic 
varieties which have so far received 
definite labels do not exhaust the dif- 
ferences which actually exist within 
this group. We must regard the pneu- 
mococcus group as an antigenically 
heterogenous species, containing a 
multiplicity of serological types, noting 
that strains with particular antigenic 
components predominate in certain lo- 
calities and at certain times in associ- 
ation with lobar pneumonia and other 
pathogens in man. 

Cooper, Rosenstein, Walter, and 
Peizer™® state that the unclassified 
strain known as group IV has been 
separated into twenty-nine types which 
are designated by. the Roman numerals 
IV to XXXII. The majority of the 
types gave very slight cross serological 
reaction, the exception being types II 
and V, III and VIII, VII and XVIII, 
and XV and XXX. In the series of 
cases studied, types IV, V, VII, and 
VIII were found more prevalent in the 
lobar pneumonia of adults and types V, 
Via and XIV in children. The majority 
of the types were also found in normal 
individuals and in persons having re- 
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spiratory infections other than pneu- 
monia. Types Vla and XIX were most 
prevalent in the limited number of 
strains studied. Fourteen of the types 
were found in pneumococcal meningi- 
tis; type XVIII was found most often. 

According to Sutcliff and Finland", 
the order of frequency of the six most 
frequent pneumococcus types in pneu- 
mococcal lobar pneumonia is as fol- 
lows: I, II, III, VIII, V, and VII, mak- 
ing together 84.1 percent of the cases, 
The order of frequency of the 10 most 
frequent types in bronchopneumonia is 
III, VIII, XVIII, X, V, VII, XX, II, 
XI, and XIV, making altogether 81.1 
percent of the cases. 

Certain individual characteristics of 
the pneumonias caused by the new 
pneumococcus types from IV to XX 
are brought out, and compared with 
the better-known types I, II, and III. 
Of the newer types, the three most fre- 
quent are V, VII, and VIII. Type V 
makes up 5 percent of the total of pneu- 
monias or empyemas and causes either 
pneumonia or empyema in 96 percent 
of the cases in which it is found. It leads 
to purulent complications in 28 percent 
of the pneumonia cases. Type VII is as- 
sociated with pneumonia or empyema 
in only 80 percent of the cases, but 
leads to purulent complications in 11 
percent. Type VIII is associated with 
pneumonia or empyema in 90 percent 
of the cases in which it is isolated, and 
has a low mortality in lobar pneumonia 
of 23.8 percent, but owing to an aver- 
age bronchopneumonia mortality of 67 
percent has a total mortality near the 
average. 

Dr. William Park of New York in 
discussing this paper said: “...as to the 
thirty ‘types of pneumococci there are 
really probably fifty or sixty types, but 
Miss Cooper has stopped tabulating the 
additional types. The point is that there 
are only seven or eight prevalent types 
and about twenty more slightly prev- 
alent types and the rest are so scat- 
tered that they are practically of no 
interest.” 

It is important, in the conception of 
the antigenic constitution of the pneu- 
mococcus, to remember that it is com- 
posed of two portions: (1) the somatic 
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portion or nucleoprotein; (2) the cap- 
sular portion or polysaccharide. Pneu- 
mococci of all types possess the same 
nucleoproteid body but attain their 
type specificity by virtue of the capsular 
polysaccharide which is markedly dif- 
ferent in each. In types I, II, and III, 
the body, or somatic portion, is the 
same. Here the likeness ceases, for the 
capsular portion determines how the 
microorganism is going to react. In 
general it may be said that type I has 
the smallest capsule, type III the 
largest, with type II between. Type I is 
the most amenable to serum treatment 
and type III the least. No matter where 
it is growing, the pneumococcus liber- 
ates from its capsule the polysacchar- 
ide, the so-called specific soluble substance, 
which neutralizes the antibodies that 
may be present in the patient’s blood, 
or may be supplied by administration of 
immune serum. This may be shown ex- 
perimentally in the following manner: 
(a) 0.000001 c.c. of a virulent culture of 
pneumococcus, injected intraperitone- 
ally, will kill a mouse in 8 to 48 hours; 
(b) the mouse may be protected by in- 
jecting at the same time 0.1 c.c. of im- 
mune serum of high titer; (c) if a small 
amount of specific soluble substance is 
injected into the same mouse’s perito- 
neum at the same time as the previous 
two substances, the mouse will die—it 
is no longer protected. In other words, 
the specific soluble substance has neu- 
tralized the antibodies of the immune 
serum, 

Let us refer again to the size of the 
various capsules. Type I, the smallest, 
produces the least amount of specific 
soluble substance, and responds to ser- 
um. Type III bears the largest capsule, 
produces the most specific soluble sub- 
stance and is practically unbenefited by 
serum treatment. The problem of pneu- 
monia treatment, then, must take one 
of at least two directions: (a) the cap- 
sule of the pneumococcus must be re- 
moved, or (b) the specific soluble sub- 
stance must be neutralized. 

In 1931 Avery® arid his colleagues 
described the isolation from an organ- 
ism discovered in a New Jersey bog, of 
an intracellular enzyme which had the 
property of removing the capsule from 


the type-III pneumococcus. The en- 
zyme was prepared in pure form and 
exerted a protective power when ap- 
plied to mice inoculated intraperitone- 
ally with type-III pneumococcus. In 
1933, Sickles and Shaw” of Albany re- 
ported the isolation of an enzyme from 
a different soil organism which would 
do the same for type III. The organism 
now grows without a capsule and is 
thus easily phagocytosed. 

The application of factors involving 
this specific soluble substance does not 
stop here. Recent work of Tillett and 
Francis** shows it to be of value in 
prognosis and in judging the efficacy of 
serum treatment. The specific soluble 
substance can be prepared in pure form 
and may be used in skin tests to show 
when tissue antibodies are appearing. 
In the course of pneumonia, circulating 
antibodies may be demonstrated in the 
patient’s blood by the agglutination re- 
action, and give some indication as to 
what prognosis may be made. It would 
appear from the work of Tillett and 
Francis that the intradermal injection 
of a1 to 1000 solution of specific soluble 
substance is an even better indication. 


Experimental 


Investigation was directed chiefly to- 
ward the identification of the type of 
pneumococcus in conjunctivitis and da- 
cryocystitis and was undertaken with 
the hope that as the typing of pneumo- 
cocci with subsequent sera medication 
has materially advanced the treatment 
of pneumonia, such detailed differenti- 
ation might also lead to some improve- 
ment in our ophthalmic armamentari- 
um, which is sadly needed. 

Material. The bacteriological materi- 
al that forms the basis for this study 
was collected from cases of acute con- 
junctivitis, ophthalmia neonatorum, 
and purulent dacryocystitis. Practically 
all came from the Ophthalmic Clinic of 
the Montreal General Hospital. The 
bacteriological work was all done in 
the Pathological Laboratory there. 

Method. The following procedure 
was carried out. Pus from the conjunc- 
tiva or the lacrimal sac was first ex- 
amined by smear. If Gram-positive 
lanceolate diplococci were present, cul- 
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ture media were inoculated. In the 


early part of our investigation we used 
almost exclusively Avery’s broth. 


1. Planted on Avery’s broth, 
Dextrose broth (py 7.6) 
Defibrinated blood 5 percent 

2. Incubated overnight. 

3. Gram’s stain in the morning and 

plate to blood plate. 

4. If Gram’s stain revealed pneumo- 

cocci, 
1. Set up tubes for both agglu- 
tinin and precipitin reactions, 
types I, II, IIT. 
2. Tested for solubility in bile. 

5. If Gram’s stain revealed only occa- 
sional pneumococcus, or previ- 
ous typing unsatisfactory, 

Planted on dextrose broth 
(pu 7.6) or Avery’s medium and 
typed as above the following 
day. 


fermentation was not 
but 


Note: Inulin 
used as a differential criterion, 
rather the solubility in bile. 

We found Avery’s broth unsatisfac- 
tory, in as much as on numerous occa- 
sions when Gram-positive lanceolate 
diplococci had been present in large 
numbers in the pus, examination of the 
Avery’s broth culture showed them to 
be almost completely overgrown by 
staphylococci. We then took for our in- 
itial inoculation blood agar in tube or 
plates. The method of typing followed 
was that by Neufeld.* The technique is 
as follows: 

1. A glass slide was marked into 
three parts, labeling them 1, 2, or 3, or 
marking 3 at one end. In each part was 
placed a small loopful of the pneumo- 
coccus culture. 

2. Two loopfuls of undiluted type-I 
(rabbit) typing serum was placed on 
drop 1, and thoroughly mixed. This was 
repeated with undiluted type-II serum 
on drop 2, and undiluted type-III ser- 
um on drop 3, mixing each thoroughly. 

3. A loopful of Loeffler’s alkaline 


* The Neufeld reaction is a specific swell- 
ing of the capsule of the microorganism in 
response to the direct application of immune 
rabbit serum; i.e., to specific bodies devel- 
oped in the blood serum of rabbits in re- 
sponse to the injection of specific organisms. 
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methylene blue stain was then mixed 
with each of the above. This should re- 
sult in three evenly stained wet pneu- 
mococcus-serum mixtures. 

4. Each preparation was 
with a cover slip, and 

5. Examined at intervals for from 
five to thirty minutes with the oil im- 
mersion lens, using a dim light and 
with the diaphragm about three-quar- 
ters closed. 

6. Appearance of positive reaction: If 
a type I was present, a pronounced 
swelling of the capsules of the pneu- 
mococci in drop 1 occurred. In drops 2 
and 3, the capsules of the pneumococci 
were their usual size and barely visible 
(this was the appearance of a negative 
reaction ). Similarly, if the pneumococci 
in any drop showed the “Quellung’”’ re- 
action (swollen capsule), those in other 
drops would show no change. If the re- 
action in all three drops was negative, 
and pneumococci were definitely seen, 
they were undoubtedly those of one of 
the other types (group IV). If rabbit- 
typing sera for any of the other types 
are available, these may be used in sim- 
ilar fashion to that described in the 
foregoing for determining the type 
present. 

In any positive reaction the pneu- 
mococcus, stained blue, could be seen 
surrounded by its swollen capsule. Such 
swollen capsules were a pale greenish 
gray in color and had a characteristic 
ground-glass appeardnce. They were 
distinctly outlined by a thin dark line 
outside of which appeared a halo of 
light. Positive reactions were usually 
apparent immediately, though at times 
when pus was used and was especially 
viscid, it took a few minutes for the 
reaction to develop. Should no reaction 
have been seen at the first examination, 
the preparations were re-examined at 
the end of thirty minutes. When deal- 
ing with pus containing many type-III 
organisms, it was sometimes necessary 
to dilute the pus with saline before any 
“Quellung” of a pneumococcus capsule 
became evident. This may occur with 
any pus containing large numbers of 
pneumococci regardless. of the type. 
Upon dilution of the pus with saline 
and repetition of the test, the individual 
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diplococci showed a typical positive re- 
action. 

The inocculation of material on cul- 
ture media as described, resulted in the 
cultivation in pure culture of: 


70 strains of pneumococci 

17 strains of nonhemolytic strepto- 
cocci 
strains of Staphylococcus aureus 
and albus 
strain of hemolytic streptococ- 
cus 
strain of Streptococcus viridans 
strain of Streptothrix 
strains of Bacillus coli-commun- 
is 
strain of Proteus vulgaris 
strain of Koch-Weeks bacillus 


In all these cases prepared smears had 
shown the presence of lanceolate gram- 
positive diplococci. That these were 
overgrown in a considerable percentage 
was quite evident. The results demon- 
strate that gram-positive lanceolate di- 
plococci in the smear do not always in- 
dicate the dominance of pneumococci, 
and that a diagnosis from a smear alone 
is apt to lead one into error. 

During this investigation, a series of 
cultures was taken from the conjunc- 
tivae of a number of pneumonia cases in 
all of which the pneumococcus had been 
typed. In 12 of the cases there was 
found moderate conjunctival inflamma- 
tion. In four, the same type of micro- 
organism was obtained from the con- 
junctiva as had been cultivated from 
the sputum; two cases of type-I pneu- 
monia gave type-I pneumococci from 
the conjunctiva, and 2 cases of group- 
IV pneumonia gave group-I1V pneumo- 
cocci from the conjunctiva. In another 
case of group-1V pneumonia, but one 
in which there was no post-mortem ex- 
amination, the patient was considered 
to have died from Staph. aureus sep- 
ticemia, the Staphylococcus aureus 
having been cultivated from the con- 
junctiva. That the percentage of posi- 
tive cultures in these cases was extra- 
ordinarily high, must be readily ad- 
mitted, but when one takes into con- 
sideration the fact that these were cases 
of pneumonia and that the conjunctivae 
were inflamed, the results to me do not 


seem so extraordinary. In a second 
series of 12 cases of pneumonia, but in 
which there was no conjunctival hyper- 
emia, nor inflammation, no pneumococ- 
ci were cultivated. Staphylococcus au- 
reus was obtained six times, the albus 
four, and the nonhemolytic streptococ- 
cus twice. 

The 70 ‘strains of ophthalmic pneu- 
mococci obtained were typed according 
to the method of Neufeld, with the fol- 
lowing results: 


61 strains were group IV. 

5 strains were type I. 
strain was type II. 
strains were type III. 


An interesting point in this result is 
that from an ophthalmic source, al- 
though group IV largely predominated, 
all types of the pneumococci were 
found.* Each strain was identified from 
smear, culture, and the Neufeld meth- 
od.** 

To date, workers with the pneumo- 
coccus have given little thought to 
pneumococcus conjunctivitis and it 
may happen that what applies for pneu- 
monia does not hold for conjunctivitis. 
Nevertheless, as one finds two pneu- 
monia cases caused by the same type 
organism, one with a profound toxemia, 
and the other with almost undetectable 
toxemia, likewise one finds one ophthal- 
mia from group IV a mild inflamma- 
tory process, and the next one from 
the same group a most destructive one. 

That the thorough bacteriological ex- 
amination of the discharge and epithe- 
lium in cases of conjunctivitis is of 
marked clinical utility cannot be gain- 
said. In the conjunctival sac of healthy 
persons are found microorganisms 
otherwise considered pathogenic, indi- 
cating that there must be either defec- 
tive pathogenic power in the bacteria, 
or a refractory condition of the soil, or 


* These results show that conjunctivitis is 
caused by the whole range of types, which 
seems to me of some importance. 

** Mice were also inoculated and the pe- 
ritoneal exudate examined for specific pneu- 
mococcal agglutinins and precipitins. Cul- 
tures were also made from the heart’s blood 
and peritoneum of the mice and the isolated 
organism identified by agglutination and 
cultural reactions. 
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a combination of both of varying pro- 
portions. The virulence of a microor- 
ganism depends both on the activity of 
that agent and the resistance of the in- 
dividual attacked. This is well shown in 
cases of ophthalmia neonatorum due to 
pneumococcal infections, in which a 
mild course is pursued in one case, but 
destruction of the eye takes place in 
peihaps the very next one. Also, cases 
of membranous conjunctivitis demon- 
strate what a wide variation in this re- 
spect may occur. The difference in the 
incidence of cases of conjunctival pneu- 
mococcal infection and the difference in 
the relative severity of the infection 
caused by apparently the same micro- 
organism may indicate that the eye is 
much more susceptible, being less re- 
sistant to certain types than to others. 

*We have seen that the solution of 
the problem of the treatment of pneu- 
monia must take one of at least two 
directions: (1) The capsule of the 
pneumococcus must be removed, or (2) 
The specific soluble substance must be 
neutralized. 

In a disease localized to the eye, and 
especially when we know the phagocy- 
tic activity, not only of the conjunctival 
leucocytes but also of the epithelial 
cells, it would seem that treatment that 
would make the invading agent, the 
pneumococcus, more susceptible to de- 
struction would be the logical method 
to follow.**Wille®®, from the knowl- 


* The investigation into the presence or 
absence of agglutinins to infecting organisms 
in the patient’s serum, during the disease 
and following recovery, might be of consid- 
erable significance. In pneumococcal pneu- 
monia the patient does develop agglutinins. 
This procedure might be of great interest in 
extended cases in which the chance of de- 
veloping antibodies would be much greater. 
The technique is simple. 

** The observations of Dubos and Avery”, 
Avery and Dubos”, Francis, Terrell, Dubos, 
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edge that several of the therapeutic 
serums have a decided effect when in- 
jected parenterally, was led to try the 
effect of antigonococcic serum applied 
to the conjunctiva in gonococcic con- 
juntivitis. After cleansing and drying, 
the conjunctiva was covered with the 
serum, the eyelids kept everted for 
about fifteen seconds. This treatment 
was repeated four times at five-minute 
intervals. Strong silver protein, 2 per- 
cent, was also used hourly. Wille states 
that this mode of treatment has been 
used in all his cases during the past five 
or six years “with especially good re- 
sults.” 

The possibility of local and general 
serum treatment, in typed-pneumococ- 
cus infections, offers an excellent field 
for investigation, and while at present 
there may be no immediate means of 
benefiting patients by _ establishing 
what type of pneumococcus is present, 
on the other hand type differenti- 
ation?” *?, followed by local and gener- 
al type-serum treatment, may lead to 
the establishment of new and thorough 
medication. One has only to see the de- 
structiveness of a severe pneumococcus 
infection to realize what a boon such 
an outcome would mean in our ophthal- 
mic therapeutics. 

I have much pleasure in acknowledg- 
ing much assistance from material 
supplied by Dr. Colin MacLeod, also 
my thanks are due to the following 
members of the Interne Staff, Drs. 
Richardson, Davidson, Stalker, and 
Bennetts. 

1528 Crescent Street. 


and Avery”, bear out the belief that the spe- 
cific polysaccharide in some way endows the 
pneumococcus with the power to invade, and 
that when the polysaccharide is “fixed” as 
in serum therapy, or digested as in the case 
of this specific enzymatic action, the organ- 
ism is fairly readily phagocytosed. 
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THE TRAUMATIC OPHTHALMOPLEGIAS AS A 
WORKMEN’S-COMPENSATION PROBLEM 


M. Davipson, M.D. 
NEW YORK 


From his experience in making 10,000 examinations for compensation purposes, the 
author states that for ascertaining functional loss in traumatic ophthalmoplegia on a 
percentage basis, objective tests are indispensable in checking and coordinating results 
obtained from tests in which the subjective element is inherent. He advocates the use of 
four methods as a routine procedure: his adaptation of the Perlia test, the Hess method, 
the screen test, and the charting of diplopia. The seventy-one cases of traumatic ophthal- 
moplegia discovered in these examinations fall into three categories; namely, those result- 
ing from basal fractures, orbital injuries, and psychogenic conditions. Read at the New 
York Academy of Medicine, Section of Ophthalmology, on December 17, 1934. 


The examination of eyes for compen- 
sation purposes has aspects not in- 
volved in the practice of ophthalmol- 
ogy. It is a medico-legal examination, 
and the ophthalmologist’s findings have 
to be defended before lay referees and 
commissioners. Account has to be taken 
of other medical observers’ findings, 
which may be based on different meth- 
ods and may represent different stages 
of a pathological process. The exami- 
nation is performed without the com- 
plete cooperation of the patient who is 
also a claimant for compensation. Fi- 
nally, there is the demand for an ex- 
pression in terms of a percentage re- 
garding any functional loss that may 
have been incurred. These conditions 
call for a standard procedure in the ex- 
amination with emphasis on objective 
or objectivized methods which lend 
themselves to graphic registration. 

An attempt to meet these aspects of 
traumatic ophthalmoplegias is there- 
fore presented. It has grown out of deal- 
ings with a considerable number of 
such cases in the course of 10,000 ex- 
aminations for compensation purposes 
at the New York State Bureau of 
Workmen’s Compensation during the 
past four years. The tabulation of the 
material has incidentally disclosed 
some clinical data of interest. 


The problem of the procedure in 
examination 


Compensation in traumatic ophthal- 
moplegias can be awarded only in terms 
of permanent loss of normal motor 
field. There are, to be sure, two other 
functional impairments involved in an 
ophthalmoplegia. In addition to the 


manifest loss of motor field, that is, the 
field of heterotropia and diplopia, there 
is an intermediate zone of latent im- 
balance or heterophoria separating it 
from the zone of binocular single vi- 
sion. This is easily demonstrated by 
comparing a diplopia chart obtained by 
proceeding from the field of single vi- 
sion to the field of diplopia with one 
obtained by examining from the oppo- 
site direction. Recovery is also liable to 
leave a heterophoria. Stereoscopic acui- 
ty or depth perception likewise is liable 
to impairment, even in the field of sin- 
gle vision, and surely in that of the zone 
of heterophoria. It is of course entirely 
abolished in the field of diplopia. 
Neither of these two conditions, how- 
ever, can be dealt with in practice, 
and we have to limit ourselves to com- 
pensation in terms of loss of motor 
field, of a field of diplopia. 

The method currently used for ap- 
praising the loss of motor field is that 
of charting the diplopia. However reli- 
able it may be made in examining pa- 
tients for therapeutic purposes, diplo- 
pia charting is far from satisfactory for 
purposes of compensation. A red glass 
which breaks up whatever fusion im- 
pulses may be operating in overcom- 
ing a muscle paresis and converts a 
heterophoria into a heterotropia, must 
enormously enlarge the field of diplo- 
pia. It can be employed only as an aid 
in diagnosis of eye and muscle, not for 
charting the diplopia. Even without the 
red glass, one has to contend with in- 
cidental organic or psychogenic or 
simulated monocular diplopias and 
polyopias. Suppression makes it entire- 
ly inapplicable. Diplopia charting is af- 
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ter all a subjective method and has all 
the weaknesses of such methods. 

The screen method is objective but 
does not lend itself to graphic registra- 
tion and therefore to the determination 
of the extent of loss of motor field. 
Prism measurement of a heterotropia or 


Figure 1 


Figure 3 
Fig. 1 (Davidson). Positive Perlia. For 
purpose of photography the subject is placed 
sidewise instead of to face the tangent cur- 
tain which forms the background. 


Fig. 2 (Davidson). Negative Perlia. Left 
eye occluded. 
Fig. 3 (Davidson). Negative Perlia. A 10- 


diopter prism, base down, on the right eye. 


a heterophoria could hardly be used asa 
basis for estimating the functional loss. 

The Hess method of graphic registra- 
tion of binocular motor incoordination* 

* Fuchs, E. Diseases of the eye. Trans- 
lated by E. V. L. Brown from the fifteenth 
German edition, Philadelphia, J. B. Lippin- 
cott Company, 1933. 
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has been a valuable addition to our 
available methods, and is objective. It 
cannot, however, be used as a basis for 
compensation, since, like the red. glass, 
it excludes all fusion impulses and gives 
what may be called the static or total 
deviation, i.e., the manifest plus the 


Figure 4 
Fig. 4 (Davidson). Negative Perlia. Con- 
vergent strabismus. 


latent deviation, and does not separate 
a heterotropia from a heterophoria. It is 
inapplicable in the presence of suppres- 
sion. It also has some problems of a 
mechanical nature yet to be solved, such 
as the visibility of the rod guiding the 
green thread and the difficulty with neu- 
tralization of the red marks and green 
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thread by the red and green filters. 
The Perlia test (Klin. M. f. Augenh., 
v. 12, p. 492), based on the Hering rod 
test and designed originally for measur- 
ing depth perception, has been modified 
and adapted by me for exploration of 
the integrity of the motor field on the 
principle that binocular depth percep- 
tion should be lost in the field of diplo- 
pia or suppression. It is thus an objec- 
tive-performance control test in chart- 
ing the diplopia or suppression field. 
As a preliminary demonstration of 
what is expected of him, the subject is 
given a 4-mm. white, spherical test ob- 
ject (veil pin mounted in a black hold- 
er), and is asked to hold it in front of 
him at his arm’s length (or 50 cm.) and 
bring it up from some distance in the 
transverse vertical plane, to touch a 
similar test object held by the exami- 
ner. The performance is then repeated 
before a tangent curtain, but a few 
inches in front of it, with the subject’s 
head immobilized, at intervals of 5 de- 
grees from the primary or straight-for- 
ward position. The whole of the normal 
field of binocular stereopsis, that is, to 
a thirty-degree radius, is thus explored. 
The results are recorded on a tangent 
curtain record form as plus or success, 
and minus or failure. By shifting the 
position of his test object for each per- 
formance, the examiner eliminates and 
controls the subject’s muscle sense. By 
first helping the subject to touch it and 
then retaining it for several successive 
performances in the same position, the 
examiner can detect any lack of co- 
operation by the persistence of failure 
to perform by muscle sense alone. For 
a positive Perlia, the test objects should 
be made to meet in the transverse verti- 
cal.plane without fumbling and neither 
from the front nor from behind. A few 
experiments on normal individuals 
should enable one to recognize the strik- 
ing difference between a positive binoc- 
ular Perlia performance and a negative 
monocular Perlia performance. In the 
negative Perlia, the test objects are 
missed anteroposteriorly by 1-2 cm. at 
least. Figures 1, 2, 3, and 4 illustrate 
a positive and various negative Perlia 
performances. A positive Perlia can be 
repeated indefinitely. Occasionally a 
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performance is accidentally positive. 
This cannot be repeated. Three per- 
formances at each point are therefore 
advisable for the beginner in order to 
the avoidance of errors. 

Past-pointing, ataxias, and coarse 
tremors would seem at first glance to 
offer a difficulty, but these have not pre- 
sented themselves in practice as a prob- 
lem. The Perlia is not, as some believe, 
a test for eye-and-hand coordination, 
but for binocular coordination essential 
to binocular single vision and depth per- 
ception. 

Purely horizontal concomitant het- 
erotropias of low degree will give an 
occasional positive Perlia either in the 
upper or lower motor field in relation 
to decrease of convergence in elevation 
and increase of convergence in depres- 
sion, as controlled by the screen test. 
This is particularly frequent in diver- 
gent strabismus. It is to be borne in 
mind that the Perlia test is a powerful 
stimulus to fusion and stereopsis. Al- 
lowance for this feature is made in the 
adoption of a radius of 15 degrees from 
the primary position as a normal mini- 
mum of motor field, instead of 10 de- 
grees as recommended by the American 
Medical Association Committee on 
Compensation for Eye Injuries. 

The 4-mm. test objects provide for 
visual acuities as low as 20/600 and for 
stereoscopic acuities as low as 200 sec- 
onds of arc. With increasing experience, 
I have found the use of a 2-mm. test 
object just as practical. This corre- 
sponds to a minimum of 20/300 visual 
acuity and one hundred seconds of arc 
of stereoscopic acuity. The former may 
be regarded as too low theoretically, but 
because of pseudoscopy inherent in the 
method, it is not seriously objectionable 
in practice. The latter is certainly with- 
in the normal variations of binocular 
stereoscopic acuity. A 2-mm. test ob- 
ject at 50 cm. would be the equivalent 
of a 25-mm. spotlight for testing diplo- 
pia at 6 meters. Theoretically a 1-mm. 
test object would be ideal but I have 
not experimented with its practicality. 
Coarseness of hand movements may be 
a handicap. Because of the short dis- 
tance at which the Perlia test is per- 
formed, 7 degrees or less of divergence 
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Binocular Motor Field Chart 
for Hess,modified Perlia,and Diplopia tests at 50cm. 
Name and Diagnosis: T.P. 0.D.Superior Oblique Paralysis. 
Summary of History: Male, 34, 6/6/34-Fell 15 feet. 
Right temporal skull fracture 


Exam. 7/23/34 


and 


i 


Hess(green on 0.S.) 


on 0.D.) Modifiva Perlia 
Each square: 5 degrees 


Chart as seen by patient,his right and left corresponding to those of charts. 
7% and - = presence or absence of depth perception on Perlia chart. 
D-S=position of 0.D.and 0.S.images on the Diplopia chart. 


Figure 5 


Binocular Motor Field Chart 
for Hess,modified Perlia,and Diplopia tests at 50cm. 
Name and Diagnosis: T.P. 0.D. Superior Oblique Paralysis 
Summary of History: Inferior Oblique Spasm 


Male,34,6/6/34-Fell 15 feet. 
Right temporal skull fracture. 


Re-Exam.11/20/34-(evolution with contracture of antagonist). 


Hess(green on 0.S.) on 0.D.) Modifita Perlia Diptopia 
Each square - 5 degrees 
aes | as seen by patient,his right and left corresponding to those of charts. 


and - = presence or absence of depth perception on Perlia chart. 
D-S=position of 0.D.and 0.S.images on the Diplopia chart. 


Figure 6 


Figs. 5 and 6 (Davidson). These charts show the results of tests made on the same 
patient, the first (fig. 5) almost seven weeks following the accident, the second (fig. 6) 


approximately four months after the first. The early onset of the contracture of the 
antagonist is illustrated. 


1033 
e, 
r- 
a6) 
se 5 
1e 
yn 
st. 
T- 
in 
ul 4 
he 
m 
11- 
le- 
an 
or 
oF 
al 
/ 
an! 
h- | 
ar 
4 
nt 
m. ‘4 
ve 
be 3 
is- 
ce 


1034 


weakness at the extreme periphery 
might not be disclosed from a theoreti- 
cal standpoint. This objection applies 
however to any method of exploring the 
motor field for near. The simultaneous 
use of the other methods would reveal 
the error, should the fatigue of the mus- 
cle involved resulting from the test it- 
self not make it manifest. 

Finally, the Perlia test has the advan- 
tage of being applicable to the deaf and 
dumb and to persons of low intelligence. 
It may be described as a dynamic meth- 
od of exploring binocular motor co- 
ordination. It has proved in my hands 
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Table 1 


TABULATION OF RELATION OF ACCIDENTS TO INJURY 


half of the field at two thirds of the loss 
of an eye, and sectors in proportion. 


Some clinical observations on trau- 
matic ophthalmoplegias 

Seventy-one cases of traumatic oph- 
thalmoplegias figure among ten thou- 
sand examinations for compensation 
purposes, exclusive of old traumatic 
cases accidentally discovered, nontrau- 
matic cases which came for observation, 
those due to symplephara and those 
diagnosed as congenital anomalies, 
They were tabulated on the following 
basis: 


Accident Motor- Missiles, 
Vehicle om Assaults, 
Injury Accidents ig Falls on Level 
Basal fractures, 52 25 2 10 15 


Orbital injuries, 17 1 


16 


Psychogenic, 2 


a most useful method in dealing 
with ophthalmoplegias for compensa- 
tion purposes. 

To sum up: four methods should be 
regularly employed in the examination 
of ophthalmoplegias for compensation 
purposes. The order of their usefulness 
in my experience has been the follow- 
ing: The Perlia test, the Hess method, 
the screen test, and diplopia charting. 
The three which lend themselves to 
charting have been incorporated in a 
single form for recording. For the sake 
of uniformity the Hess chart has been 
limited to 15 degrees from the primary 
position. Because, of the small scale of 
the form, the hyperbolic curve of the 
lines marking the degrees has been ig- 
nored. Generally, all four methods em- 
ployed are found to agree in their re- 
sults. 

The practice in New York State has 
been to consider the loss of 80 percent 
of the minimum motor field the equiv- 
alent of the_loss of an eye. The upper 
half of the field is compensated for at 
one third of the loss of an eye, the lower 


A. As basal fractures were consid- 
ered all those with a positive skull frac- 
ture by X ray, or a palpable orbital 
fracture regardless of the X-ray report, 
or a substantiated history of uncon- 
sciousness. 

B. As orbital injuries were included 
all orbital penetrating injuries and peri- 
orbital injuries without demonstrable 
fracture. 

C. Psychogenic cases were those 
without evidence of either a basal frac- 
ture or orbital injury. 

Table 1 indicates the high frequency 
of motor-vehicle accidents as the cause 
of basal fractures, and that of missiles, 
assaults, and falls on the level as causes 
of orbital injuries. 

Table 2 is an attempt to find a re- 
lation between type of injury and fre- 
quency of special muscle involvement. 
Traumatic enophthalmos and exoph- 
thalmos and third- and _ sixth-nerve 
paralysis can be seen to belong ex- 
clusively to the basal-fracture syn- 
drome. The most frequent basal-frac- 
ture syndrome is a combination of en- 
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TRAUMATIC OPHTHALMOPLEGIAS 


ophthalmos, paresis of one or both ele- 
vators, and mydriasis. A simultaneous 
tabulation of thirty traumatic optic 
atrophies observed for the same period 
disclosed only one positive and one 
doubtful apex syndrome in the com- 
bined series of 102 cases. The former 
exhibited a well-marked Argyll Robert- 
son pupil. Posterior-pole lesions have 
been observed only once in the series of 
ophthalmoplegias. With two exceptions 
in all the traumatic ophthalmoplegias 
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of one eye for a lime burn for two 
weeks. It could not be established 
whether there existed an old concomi- 
tant convergent strabismus or not. The 
condition was relieved after six months 
of observation by the use of prisms of 
10 diopters, base out, for each eye. The 
patient has been wearing them with 
comfort and complete restoration of 
normal depth perception for over a year. 
In general, prisms have been rather suc- 
cessful in relieving the distress of a 


Table 2 


TABULATION OF RELATION OF INJURY TO MUSCLE INVOLVEMENT 


3d 3d 
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Rectus 


Basal fractures, 52 


13 Enophthalmos 
2 Exophthalmos 


9 
(5) 


Orbital injuries, 17 


Psychogenic, 2 
Diver- 
gence 

paralysis 


1 
Hysteri- 
cal 
ptosis 


vision was 20/20. The frequency of in- 
volvement of the elevators, particularly 
of the superior rectus, is noteworthy in 
both the basal and orbital groups. The 
vulnerability of the elevators accords 
well with the frequency of their involve- 
ment as a congenital anomaly, presum- 
ably from birth injuries, and with the 
frequency of their initial involvement 
in nontraumatic third-nerve paralysis. 

While diplopia is a prominent com- 
plaint in the basal-fracture group, it is 
often masked by complaints of dizzi- 
ness, headaches, and blurring in the or- 
bital group, and the ophthalmoplegia 
and the diplopia often have to be looked 
for. 

Among the psychogenic cases, di- 
vergence paralysis followed bandaging 


permanent ophthalmoplegia, and would 
seem to be more often indicated and 
worthy of consideration when surgery 
is not resorted to. The other psycho- 
genic case was a unilateral hysterical 
ptosis. 

The bad prognosis of the rather fre- 
quent superior-oblique involvement is 
disclosed by the early onset of con- 
tracture of the inferior oblique. 

The Perlia test indicates a frequent 
early onset of suppression in the field 
of diplopia. This alone makes it a val- 
uable addition to the other methods for 
purposes of accurate diagnosis and re- 
cording of the evolution of an ophthal- 
moplegia. 
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ILLUMINATION INTENSITIES FOR READING 


Mices A. TINKER, PH.D. 
MINNEAPOLIS 


A critical evaluation is made of investigations concerning illumination intensities 


adequate for reading. All studies on the relation of visual acuity to illumination intensity 
uniformly reveal appreciable increases in acuity from low intensities up to about ten foot- 
candles with but little practical change from the ten-foot-candle level to higher intensities, 


In the more practical situations, 


such as ordinary reading, 


doing number work, and 


sorting letters, there is no increase in efficiency when the illumination is raised above 
10 foot-candles and in some instances maximum efficiency is reached with less than ten 


foot-candles. 


There is no valid evidence to justify the suggestion that 25 to several 


hundred foot-candles of light is essential for easy and efficient reading of legible print 
by those with normal vision. If the light is well diffused, 10 to 15 foot-candles furnishes 
an ample margin of safety for hygienic vision in reading. Only with defective eyes are 
higher intensities of light necessary for effective vision. From the Department of Psy- 


The ordinary citizen is being made 
more and more conscious of the illumi- 
nation brightness under which he uses 
his eyes both while working and in 
recreational activities. We find a wide 
divergence in the intensities of artifi- 
cial light which are being recommended 
as most hygienic for the eye. It would 
seem, therefore, that this is an oppor- 
tune time to make a critical analysis of 
the experimental data from which the 
conclusions concerning hygienic illumi- 
nation intensities are derived. Perhaps 
the data are more consistent than the 
conclusions derived from them. 

Reading is perhaps the most common 
form of visual work done under artifi- 
cial lighting. Our discussion, therefore, 
will be concerned with the experimen- 
tal foundations of hygienic illumination 
intensities for reading". 

The many experiments on the rela- 
tion of visual acuity to intensity of il- 
lumination all yield highly consistent 
results’. The increase in visual acuity 
with rise in light intensity is very rapid 
from a fraction of one foot-candle up to 
about five foot-candles*. With further 
rises in intensity, visual acuity in- 
creases more and more slowly. Beyond 


* A foot-candle is the brightness of light 
from a standard candle one foot away. For 
example, a 40-watt frosted bulb with the 
rounded end ‘projecting toward the reading 
surface will yield 10 foot-candles of light at 
approximately 37 inches distance, 15 foot- 


candles at approximately 31 inches distance 
and 25 foot-candles at approximately 21 
inches. If the lamp shade reflects some of the 
light downward the brightness at any given 
distance will be somewhat increased. 


chology, University of Minnesota, College of Science, Literature and the Arts. 
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10 or 12 footcandles the increases in 
acuity are hardly noticeable and beyond 
20 foot-candles they have no practical 
significance. 

The measurement of visual acuity 
involves, of course, discrimination of 
very fine details. The results of these 
studies, therefore, are ordinarily not 
readily applicable to the normal read- 
ing situation. Experiments which do 
pertain directly to the hygiene of read- 
ing are investigations of the relation 
of illumination intensity to visual fa- 
tigue and to efficiency of visual per- 
formance. It has been shown’ that the 
decrease in ability to sustain clear see- 
ing (fatigue) during continuous read- 
ing for three hours under well-diffused 
artificial illumination was marked when 
the light was one foot-candle or less, 
but at three foot-candles the ability to 
maintain clear seeing was as efficient 
as at higher intensities; that is, there 
was practically no change in visual fa- 
tigue at three foot-candles and over. 
When Atkins* increased the intensities 
of diffused lights by steps from 9.6 to 
118 foot-candles there was no change in 
working efficiency in a short number- 
work test. Extensive investigations of 
the illumination in U. S. post offices* 
revealed that efficiency of letter sorting 
reached its maximum only when the 
light measured at least eight to ten 
foot-candles. Increases efficiency 
were large when the illumination was 
varied from two to five foot-candles but 
only slight when varied from five to 
eight or ten foot-candles. 


Luckiesh and Moss® performed an 
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experiment which they call the most 
significant research so far reported in 
the invasion of the realm of psycho- 
physiological effects of seeing and 
which they claim is mainly responsible 
for establishing a “new science of light- 
ing®.” They measured in grams the 
pressure changes in muscular tension 
at the finger tips while normal subjects 
read large (12 point) type under 1, 10, 
and 100 foot-candles of light. The mean 
pressures were found to be 63.2 grams 
for 1 foot-candle, 54.1 grams for 10 foot 
candles and 43.0 grams for 100 foot- 
candles. Plotted on a logarithmic scale 
the differences between means appear 
large. No significant change in rate of 
reading appeared under the different in- 
tensities. From the data in this experi- 
ment the authors claim that “at least 
several hundred foot-candles would be 
the best intensity of illumination for 
this task which could be performed in 
full moonlight®.” 

A careful examination of the data in 
this experiment suggests that the con- 
clusions are not supported by the re- 
sults. Tinker’ points out that the data 
should be plotted on a linear rather than 
on a logarithmic scale. The results then 
show marked changes in pressure up to 
five or six foot-candles; gradual 
changes from six to eight or ten foot- 
candles, very small changes from 11 to 
about 25 foot-candles and practically 
no significant change thereafter. It 
seems obvious that all of the important 
changes in muscular tension occurred 
at relatively low illumination intensi- 
ties. In fact, the revised curve for the 
data is very similar to curves express- 
ing the relation between visual acuity 
and illumination intensities and no one 
has concluded from these that high in- 
tensities are desirable for reading. We 
are forced to reject Luckiesh and 
Moss’s_ interpretation that slight 
changes in muscular tension at the 
higher intensity levels indicate that sev- 
eral hundred foot-candles are best for 
reading large black print on white 
paper. 

The reader’s choice of the brightness 
of light which he considers most com- 
fortable for reading is held to be im- 
portant. With well-diffused light, 


Luckiesh, Taylor, and Simden*® found 
that the average reader preferred 5.3 
foot-candles for reading text in 11- and 
12-point type (large book type), and 
10.6 to 16.1 foot-candles for text in 9- 
point type. For 9-point type of very 
poor legibility only 17.4 foot-candles 
was chosen when 30 was available. 
Somewhat later Luckiesh and Taylor® 
measured preferences for light in- 
tensities when subjects read text in 
9-point type under well-diffused light. 
When 8 foot-candles was available 
the readers chose 4.2 as most com- 
fortable; with 30, 10.6; with 45, 16.1; 
with 65, 23.2; and with 100, 35.8. That 
is, from one third to one half of the 
available intensity was chosen as most 
comfortable. In a more recent study 
Luckiesh and Moss® found that the 
median intensity chosen was 50 when 
up to 1000 foot-candles was available. 
Why were higher intensities not chosen 
when they were available? It would 
seem that the adaptation of the eye is 
involved. Apparently the eye readily 
adapts itself to easy and efficient seeing 
at various intensities of illumination 
above a certain minimum. For ordinary 
reading by the normal eye this mini- 
mum seems to be approximately three 
foot-candles. Thus when the eye is sub- 
jected to a wide range of intensities the 
adaptation is apparently such that only 
a fraction of the available brightness is 
chosen as most comfortable for reading. 
Since the range of intensities available 
in most homes and offices is probably 
not less than eight and not more than 
30 foot-candles, 4.2 to 10.6 foot-candles 
may be taken as representative values 
for preferred light intensities in these 
situations. Contrary to Luckiesh and 
Moss’s statements® there is nothing in 
the literature to support the notion that 
the normal person reads with greater 
comfort under relatively high intensi- 
ties of illumination. 

There are situations, however, where 
high intensities of light are essential for 
hygienic vision: (1) the defective eye, 
even with corrective lenses, needs a 
brighter light than the normal eye. In 
like manner, the eye that is changing 
with age should work under relatively 
bright illumination. Ferree, Rand, and 
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Lewis” found that normal eyes are 
little benefited by intensities above 10 
foot-candles but that persons with pres- 
byopic vision are greatly aided by in- 
tensities up to 100 foot-candles. Simi- 
larly it was found that increased light 
intensities improved near-point vision 
of presbyopic eyes but not nonpresbyo- 
pic eyes". Probably intensity of light 
as well as correcting glasses should be 
kept in mind as one of the aids in 
presbyopia. (2) When print is of poor 
legibility or when discrimination of 
very fine details is required, light inten- 
sities should be relatively high. 

It is well known that the relation be- 
tween intensity and distribution of 
light in any seeing situation is extreme- 
ly important’. If the illumination is uni- 
formly diffused the intensity may be 
increased to any desired level without 
harm to the eyes, but where the light 
is not well diffused the higher intensi- 
ties result in glare which frequently 
produces marked eyestrain. With the 
most uniform diffusion found in the 


average home or office it is probable 
that the light intensity should not be 
greater than about 15 foot-candles. 


Ferree and Rand” have devised a type 
of light unit which yields hygienic 
glareless illumination with a _ wide 
range of intensities. 

In the light of experimental data on 
the requirements of efficient and com- 
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fortable seeing, the following specifica- 
tions for light intensities should fulfil 
the requirements of hygienic vision for 
the reading of legible print by the nor- 
mal eye: three to five foot-candles with 
direct lighting and poor diffusion; five 
to ten foot-candles with the combina- 
tions of direct and semi-indirect illum- 
ination frequently found in homes and 
offices; 10 to 15 foot-candles with the 
better degrees of diffusion found in a 
few homes and Offices. If glare is elimi- 
nated, higher intensities may be em- 
ployed without harm, but also without 
practical advantage. As specified above, 
for defective eyes, for the reading of 
illegible print, and for discrimination of 
fine details, light intensities should be 
much higher. Eyestrain will not be 
avoided, however, unless the light is 
adequately diffused at these higher in- 
tensities. 

A survey of the evidence leads to the 
conclusion that there is nothing to jus- 
tify the suggestion that 25 to several 
hundred foot-candles of light is essen- 
tial for easy and efficient reading of 
legible print by those with normal 
vision. The data indicate that relatively 
low intensities are entirely satisfactory. 
In fact, if eyestrain is to be avoided, 
low intensities are necessary in situa- 
tions where the diffusion of light is 
poor. 
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NEWER DEVELOPMENTS IN PHOTOGRAPHY OF THE EYE 


A. Mann, Jr., B.S., M.D. 
CHICAGO 


Ophthalmic photography naturally divides itself into fundus photography and that of 
the anterior segment. Modern developments have made possible not only the use of 
ordinary panchromatic or orthocromatic still pictures in black and white but also moving 
pictures in black and white and in colors, natural-color still photographs, and infrared 
pictures. The author has found his modification of the Finlay method to be best adapted 
for fundus photography in colors. From the Northwestern University School of Medicine, 
Department of Ophthalmology. Read before the Chicago Ophthalmological Society, March 


18, 1935. 


Just one hundred years ago this year 
the first authenticated photograph was 
made’. Marked has been the progress 
and many the refinements of photog- 
raphy since the outlines of a window 
were successfully registered ona sensi- 
tive plate in 1835. The various branches 
of the art are now at the command of 
everyone interested in this absorbing 
field, be he amateur or professional. 
Perhaps because of the frequent com- 
parison of the eye to a photographic 
camera and the similar problems of 
physiologic optics involved in each, 
many ophthalmologists have become 
enthusiasts in amateur photography. 
For this reason, and because the eye 
lends itself readily for the purpose, it is 
probably, from the scientific point of 
view, the most frequently photo- 
graphed organ in the body. 

Such pictures have a very real value 
from several standpoints. We have all 
heard that the “camera never lies” and 
a photographic record before and after 
performing operations for the correc- 
tion of squint, ptosis, and other cos- 
metic defects demonstrates very defi- 


nitely exactly how much has been ac- 


complished, eliminates argument, and 
may be of value from a medico-legal an- 
gle. A photograph of an ocular lesion is 


worth many lines of graphic descrip- 
tion and a series of pictures may show 
change irrefutably. This is true not 
only in insuring the completeness and 


' accuracy of office and clinic records but 


especially when it is later found de- 
sirable to contribute to ophthalmic 
literature. Anyone engaged in teaching 
has a further use for accurate pictures, 
since some of the rarer pathological 
conditions cannot otherwise be demon- 
strated. 

We may divide ocular photography 
into external and fundus reproductions. 
The newest developments are at our 
disposal in obtaining the exact type of 
picture most suited to the particular 
case and we may utilize: motion pic- 
tures, both black and white and in na- 
tural colors; ordinary black and white 
photography with panchromatic or or- 
thochromatic plates; still pictures in 
colors, and those taken with the infra- 
red ray. Each method has its indica- 
tions, as well as its limitations. For con- 
venience, external and fundus photog- 
raphy will be discussed separately. 


External photography 


Motion pictures have been used not 
infrequently during the past few years 
for the demonstration of ocular opera- 
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tions and the grosser types of ocular 
lesions. The 16-mm. amateur panchro- 
matic film is usually quite satisfactory 
although the professional 35-mm. film 
is capable of greater detail and pro- 
duces a larger picture on projection. 
Some type of telephoto lens is essential 
for obtaining detail. With the new 
Photoflood lamps of Eastman as a con- 
venient source of illumination and us- 
ing supersensitive film, clear motion 
pictures can be taken in operating room, 
clinic, or office. The method has been 
used extensively and it is not the pur- 
pose here to give more than a brief out- 
lines of the more commonly used photo- 
graphic methods. By using Kodacolor 
film one may obtain moving pictures in 
color, although this method is less 
satisfactory, due to the greater inten- 
sity of illumination required and the 
difficulties in projecting the picture to 
any satisfactory size. Personal experi- 
ence in motion pictures of the eye has 
been limited to the photographing of 
operative procedures and such defects 
as paralytic and nonparalytic strabis- 
mus, ptosis, and other conditions in 
which motion, or lack of it, is essential 
and can be well demonstrated. At 
Northwestern University we have used 
satisfactorily for several years reels 
demonstrating all types of extrinsic 
muscular paralysis, concomitant stra- 
bismus and its treatment, and similar 
subjects, and have found them valuable 
for undergraduate teaching. 

Ordinary black and white photog- 
raphy of the anterior segment is simple 
for any one adept in amateur photog- 
raphy and can be carried out without 
much special equipment. Any good 
camera will do. A ground glass is ad- 
visable for focusing; Photoflood lamps 
give the best illumination. If a portrait 
attachment consisting of a plus-four- 
or six-diopter lens is fitted over the 
lens of the camera, greater magnifica- 
tion is obtairiable and details will be 
more readily seen. There is a very defi- 
nite advantage to stereoscopic photo- 
graphs of the eye, as has been brought 
out by Druner? and beautifully demon- 
strated by von der Heydt and Gradle* 
in their atlas. This, of course, requires 
the use of special equipment not usual- 
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ly included in the armamentarium of 
the ophthalmologist. The anterior-seg- 
ment camera of Bausch and Lomb has 
been found to work very satifactorily 
and has some advantages. The illumina- 
tion in this camera is furnished by twe 
automobile headlamps throwing light 
on the eye from a stationary point on 
either side. Focusing is done by means 
of a special magnifying ocular. Using 
hypersensitive panchromatic films, the 
exposure for the average picture is only 
1/25 of a second, so that poor fixation 
of the eye due to photophobia or defec- 
tive vision is no great hindrance. The 
only disadvantage of this camera lies 
in the fact that the finished picture is 
the size of the eye and not enlarged, as 
with the Druner camera of Zeiss. This 
can be overcome, however, by using a 
plus-four-diopter fitover portrait at- 
tachment over the camera lenses. The 
print made from the negatives must 
be cut, reversed, and viewed with a 
stereoscope for proper perspective. 
The disadvantages of  black-and- 
white photographs are obvious, since 
colors are represented only by varying 
shades of black and gray and true color 
is necessary for an accurate depiction 
of the actual condition. Prints may be 
hand colored but this is laborious, ex- 
pensive, and requires considerable ar- 
tistic ability. The principle of methods 
of color photography is based upon the 
theory enunciated by Clerk-Maxwell’ 
in 1861 that all colors in nature are 
matched by admixture of three primary 
colors. The so-called “combined meth- 
od” is represented by Lumiére auto- 
chrome plates, introduced commercial- 
ly in 1907, and Agfa plates reintroduced 
in 1924.,These plates have multicolored 
minute filters placed between the plate 
and the photographic emulsion, through 
which the rays of light must pass be- 
fore reaching the latter. In the case of 
the Lumiére plates there is a coating 
made of starch granules, four million 
to the square inch*, which are stained 
in the three primary colors. In Agfa 
plates the mosaic screen interposed be- 
tween plate and emulsion is the result 
of emulsification of colored gum solu- 
tions, each dye being in a vehicle which 
will not mix with the others. The 


& 
3 
fe: 
ra 


PHOTOGRAPHY OF THE EYE 


“duplicating method,” as represented 
by the Finlay system will be described 
under fundus photography. 

All these methods of photography in 
colors require the use of a transparent 
plate from which a print cannot be 
made; duplicates cannot be made from 
Lumiére and Agfa plates. The latter re- 
quire an exposure time about thirty 
times that required for panchromatic 
plates, are developed by a special proc- 
ess, and then put through a “reversal 
bath.” The Agfa plates are somewhat 
thinner and more transparent than the 
Lumiére and require slightly less ex- 
posure. The work of Dr. C. O. 
Schneider of this society is well known 
in landscape photography with Lu- 
miére plates. For photographing the 
eye, Agfa plates are found to be the 
more satisfactory because of their 
greater sensitivity to reds and the fact 
that with some lights a filter is not 
necessary. For this type of photography 
an ordinary camera may be used; here 
also the anterior-segment stereoscopic 
camera works well. With the latter, an 
exposure of about one second is re- 
quired when Agfa plates are used, with- 
out a filter. In focusing, it must be re- 
membered that the emulsion is behind 
the glass plate. The ground glass for 
focusing may be reversed also or one 
may simply compensate for the thick- 
ness of the glass in focusing. 

It should be emphasized that color 
photography is less simple than that in 
which panchromatic films or plates are 
used and a black and white picture 
made. The exposure time must be very 
accurate and the development and re- 
versal processes carefully done; and 
fresh plates and solutions are essential. 
Both the Agfa color plates and the 
Lumiére autochromes deteriorate fairly 
rapidly prior to exposure and since both 
are imported it is often difficult to ob- 
tain them sufficiently fresh for satisfac- 
tory results. They are made in various- 
sized plates but should preferably be 
used in the standard 3% by 4-inch size 
which fits the stereopticon used in this 
country. The best method of viewing 
the finished product is to hold it in front 
of a daylight bulb with ground glass in- 
tervening; disadvantages of projections 
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lie in loss of color value through en- 
largement and the considerable danger 
of overheating from the lamp of the lan- 
tern. 

The fourth method of external pho- 
tography to be described is one of the 
most recent methods of medical photog- 
raphy ; namely, the utilization of infra- 
red rays. The latter will be recalled as 
that part of the solar spectrum with a 
wave length greater than about 7000 
Angstrém units and is invisible to the 
human retina. Eastman has made 
plates, however, which are sensitive to 
these rays, and these have been used 
for some years in aerial photography. 
The reflection and bending of light by 
small particles is directly dependent 
upon the wave length of the light; the 
longer this is the less the dispersion 
of the incident ray. A cloudy medium, 
therefore, becomes more transparent as 
the red end of the spectrum is ap- 
proached and becomes clearest in the 
infrared, provided photography is util- 
ized, since the human eye is insensitive 
to these rays. A photograph may then 
be taken through a dense cloud or haze 
by the infrared method and show clear- 
ly a distant landscape invisible to the 
human eye because of the intervening 
cloudiness. Recent use has been made 
of this fact in photographing various 
superficial parts of the body, especially 
the venous system and dermatological 
conditions. 

Dekking® in two recent articles has 
applied these principles to ophthalmic 
photography. An opaque cornea may be 
rendered transparent in the infrared 
picture, so that the pupil and iris may 
be visualized even when the human eye 
is unable to see them through the 
cloudy media. This is one of the very 
few situations in which photography 
can tell us what cannot otherwise be 
seen. The practical application lies es- 
pecially in the study of an eye in which 
surgery such as corneal transplantation 
is considered, that we may know of the 
presence of synechiae, iris defects, etc. 
The picture cannot tell us, however, 
whether or not the lens is opaque, since 
cataractous lenses transmit the infra- 
red rays. It is interesting to note that 
iris and skin pigment both reflect infra- 
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red rays. Thus the skin of a negro ap- 
pears pale and waxy. Pigmented areas 
in the iris appear lighter in color than 
do nonpigmented areas. This may have 
an advantage in the photographing of 
dark irides, since a contrast is thus af- 
forded to the pupil, which ordinarily 
registers nearly the same as the dark- 
brown iris. 

The technique of infrared photog- 
raphy is not particularly difficult. A 
Wratten No. 25 filter is used, which 
permits only red and infrared rays to 
pass. The Eastman Infrared plates, 
Type 1 R, are sensitive only to infrared 
and to blue rays, the latter being re- 
moved by the filter. The maximum sen- 
sitivity of the plates is for rays of about 
8200 Angstr m units. It is essential to 
use plateholders which will not let in- 
frared rays through the slides and all 
handling of the plates in loading, un- 
loading, and developing must be in 
total darkness. The exposure time is 
greater than that needed for panchro- 
matic plates and is about comparable to 
that for Agfa color plates, varying, of 
course, with the amount of infrared in 
the light source. There is no reason why 
any ordinary camera cannot be utilized 
for this purpose. While the application 
of this type of photography appears to 
be limited, further experience may re- 
veal wider application. The most inter- 
esting feature of the method is the use 
of photography as a diagnostic aid. 


Fundus photography 


All photography of the fundus re- 
quires more skill, patience, and experi- 
ence than does that of the anterior seg- 
ment, but it is possible to duplicate all 
of the foregoing methods in depicting 
lesions lying deep in the eyeball. The 
name “retinography” has been pro- 
posed for fundus photography with 
black and white and “chromoretinog- 
raphy®” for pictures in colors. Norden- 
son’ prefers -the. term “ophthalmog- 
raphy” for both types of pictures. 

It is interesting to note that the first 
attempt to photograph the fundus was 
made not long after the invention of the 
ophthalmoscope,, by an American, 


Noyes of New York®, in 1862. Other 
early attempts were somewhat unsatis- 


factory until the Zeiss company con- 
structed a rather large apparatus for 
Dimmer® with which he made very 
satisfactory pictures. His first atlas was 
published in 1907, and there have been 
several subsequent editions. Following 
the invention of the Gullstrand oph- 
thalmoscope, Nordenson applied’® the 
principles of that instrument in the con- 
struction of the modern fundus camera 
as now almost universally used. Since 
its introduction in 1915 the only impor- 
tant modification has been the elimina- 
tion of the two small reflexes seen in 
the center of the earlier pictures. These 
are reflexes of the ophthalmoscope 
lenses. There is probably some advan- 
tage to the newer reflex-free pictures, 
however. The Nordenson camera, 
manufactured by Zeiss, utilizes a car- 
bon arc as the source of illumination. 
The eye photographed is protected 
from this intense light by a green filter 
except at the moment of exposure. The 
instrument is too well known to require 
further elaboration. 

Moving pictures of the fundus have 
been taken by Lijo Pavia™' and de- 
scribed by Bailliart’*. A moving-picture 
camera was attached to the Nordenson 
camera in place of the plateholder, the 
focusing ocular being brought back to 
the plane of the film, and exposures a 
few seconds in length made, using slow 
motion. Little can be demonstrated by 
this method, however, and its applica- 
tion is too limited to justify extensive 
use. The primary purpose of the in- 
vestigators was to show arterial pulsa- 
tion in tonoscopy. 

Nothing new can be offered here on 
the subject of black-and-white fundus 
pictures, or ordinary retinography, to 
use the newer term. This subject has 
been well presented previously by von 
der Heydt** and Bedell'* and needs no 
amplification. It might be emphasized, 
however, that for retinography there 
are necessary a dilated pupil, trans- 
parent media, and fixation of the eye. 
A number of workers have felt the 
limitations of black-and-white photog- 
raphy of the fundus and have attempted 
to take pictures in natural colors, using 
a variety of methods. Let it be said at 
the outset that no perfectly satisfactory 
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technique has as yet been devised, al- 
though a number give promise of future 
perfection and serve fairly well now in 
showing the fundus in its natural 
colors. The difficulties inherent in the 
Lumiere autochrome and ‘the Agfa 
color plate are obvious if we remember 
that a very long exposure time is re- 
quired (25 to 40 times the normal), and 
that the retina does not tolerate long 
exposure to the carbon arc. Mattos’ 
found that an exposure to the arc light 
of five seconds in his own eye caused 
a paracentral scotoma and photophobia 
lasting 24 hours. He formerly photo- 
graphed blind eyes, using an exposure 
of from nine to twelve seconds and 
thinks he can now get satisfactory pic- 
tures in a shorter time, so that seeing 
eyes may be safely used. Lijo Pavia’ 
now claims satisfactory chromoretinog- 
raphy with an exposure of one second 
or less, using fresh plates and fresh 
solutions, although results may not be 
uniform due to variations in the current 
of the arc. Other methods have been 
tried such as the “amatcolor” method 
of Kugelberg'? and Nordenson, the 
triple-impression printing method of 
Guist"* and the indirect process of And- 
rare’®, Most of these require several 
exposures with different colors and a 
combination to obtain the final result, 
similar to the process of color printing. 

In 1932, the essayist®® published an 
additional method of color photography 
of the fundus which has certain ad- 
vantages. The Finlay color method, a 
“duplicating method” of color photog- 
raphy, was first introduced about thirty 
years ago, but had never previously 
been adapted to ocular photography, al- 
though it has several advantages which 
make the method particularly appro- 
priate. Its principle is not so different 
from that of the autochrome plates, 
except that the color filter is a separate 
screen, placed in contact with the nega- 
tive so that the light passes through it 
before reaching the plate. This “taking 
screen” consists of hundreds of thou- 
sands of minute tricolor filters: red, 
green, and blue-violet squares arranged 
geometrically, 175 to the inch. 

If we consider what happens to a 
ray of red light we may better under- 


PHOTOGRAPHY OF THE EYE 


1043 


stand the principles involved. The red 
ray will pass only through the red 
squares when the exposure is made and 
will then affect the photographic emul- 
sion behind each red dot, producing a 
black dot on the finished negative. The 
positive is printed by contact on a lan- 
tern-slide plate so that each black dot 
of the negative corresponds now to a 
white dot on the positive. A “viewing 
screen” made just like the “taking 
screen” is now placed in front of the 
positive print and manipulated so that 
each red square of the viewing screen 
is in front of each white dot on the posi- 
tive. The light passes through when 
viewed by transmitted light and we 
have a red color produced. Since in this 
hypothetical case we are dealing only 
with red rays, the negative will be un- 
affected behind the green and blue- 
violet squares, which remain white on 
the negative, becoming black on the 
positive, so that these colors are not 
seen by transmitted light. The princi- 
ples involved for the other colors and 
for color combinations are the same as 
for red. The positive itself is black and 
white; color is produced only on com- 
bination with the viewing screen. When 
true color has been obtained, screen and 
positive are held together by lantern- 
slide tape. 

The advantages in this method are: 

1. No longer exposure is required 
than for ordinary retinography, for, al- 
though use of the screen doubles the 
exposure time, the use of Eastman hy- 
persensitive plates compensates for 
this. 

2. As many positives as required may 
be printed from the negative, which is 
not true of most other color processes. 

3. The method is not expensive, as 
the screens may be used repeatedly for 
different pictures and are spoiled only 
by careless handling. 

4. Fairly good color values are ob- 
tained. 

The fundus photographs made with 
this method so far have been taken 
without the use of a filter, but it is pos- 
sible that experimentation with filters 
may improve the color values. It should 
be noted further that this method is 
entirely applicable to photography of 
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the anterior segment. The finished 
product is best examined by trans- 
mitted light and some of the color in- 
tensity is lost on projection. 
Kugelberg”? has attempted to apply 
infrared photography to the fundus, 
thinking that it might be of some value 
in the diagnosis of fundus lesions be- 
hind opaque media and render some- 
thing of a prognosis in cataract extrac- 
tions. The technique is extremely diffi- 
cult and the results questionable, since 
the appearance of hemorrhages, exu- 
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date, and the optic nerve itself are not 
readily distinguishable. It is possible 
that ultimate refinements may eventu- 
ally result in some practical use of this 
method. 

The purpose of this paper has been to 
summarize briefly some of the recent 
advances in ocular photography and to 
mention in passing some of the older 
procedures. The value of photographic 
records is to be emphasized. 


30 North Michigan Avenue. 
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OCULAR CHALCOSIS 


ROBERT VON DER Heypt, M.D. 
CHICAGO 


This paper describes the impregnation of ocular tissues with metallic copper deriva- 
tives. Certain limiting areas show a predilection for storing copper salts. In the cornea 
a deposit forms near Descemet’s membrane adjacent to the limbus. In the lens a faint 
subcapsular sunflower disc is seen behind the anterior capsule. The vitreous supporting 
structure may also be impregnated. Stereophotographs illustrate these three areas of 
deposition. Read before the Chicago Ophthalmological Society, March 18, 1935. 


There is an abundance of ophthalmic 
literature describing chalcosis. In con- 
nection with an article by Weiss ap- 
pearing in “Graefe’s Archiv,” in 1926, 
a bibliography of eighty-six articles is 
given. Injuries sustained during the war 
have added to the many recorded ob- 
servations of this interesting and pe- 
culiar type of copper impregnation of 
ocular tissues. 

Chemically, chalcosis presents a cop- 
per and carbonic acid combination pro- 
ducing a basic copper carbonate. Ac- 
cording to Leber, the ocular fluids dis- 
solve the metal and it is then diffused 
through the tissues. The normal inter- 
change of fluids allows of and favors a 
deposition of copper particles on limit- 
ing ocular membranes. Therefore we 
find characteristic copper deposits in 
certain areas on the posterior cornea, 
under the anterior lens capsule, and in 
the vitreous. 

The cornea. The copper-salt impreg- 
nation is manifested mainly in the lim- 
bus zones by a faint greenish, bluish, or 
grayish deposition in the vicinity of 
Descemet’s membrane. A similar depo- 
sition of endogenous organic pigment is 
found in Wilson’s disease (pseudoscler- 
osis or hepato-lenticular degeneration) 
and is then called a Kayser-Fleischer 
ring. 

In this disease, because of copper in- 
toxication, the cornea is primarily in- 
volved and the lens may later develop 
a disciform anterior subcapsular cata- 
ract. In chalcosis due to copper depo- 
sition within the eye because of ocular 
injury, a reverse sequence is observed. 

The lens. “Sunflower cataract.” 

Purtscher first described the change 
in the anterior subcapsular lens zone as 
a “Schein-Cataract” meaning a cataract 
just faintly apparent and often allowing 
normal visual acuity. 
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Jess states that the copper is depos- 
ited in the anterior subcapsular area in 
the form of a flat sunflower-shaped disc, 
between the capsule and the lens epithe- 
lium. Vogt has shown histologically 
that the substratum of the sunflower 
cataract is mainly in the lens epithe- 
lium. The cell stroma harbors the cop- 
per, while the nuclei are not involved. 
This peculiarity may be the cause of the 
characteristic, faint, uniform, bronze- 
colored punctation as seen with the slit- 
lamp. If the layer of copper is thin it 
presents a greenish iridescence. A 
greater quantity of copper is manifested 
by a reddish, metallic, copper color and 
a faint greenish iridescence in the clear 
lens zones, especially in cases of long 
standing. 

According to Jess, the peripheral ra- 
dial striations of the sunflower design 
are found in the interspaces between the 
radial iris folds. Vogt claims they are 
directly under the iris folds and due to 
trauma produced by movement of the 
1T1S. 

The vitreous. An opacification of the 
vitreous may occur due to faint dust- 
like particles. The delicate supporting 
structure is covered with reddish, 
metallic, bronze-colored granules. Ap- 
parently there is no deep penetration 
into the vitreous body. 

The patient I have studied gives the 
following history: 

Miss F. M., in her early twenties, had 
a piece of copper wire enter the eyeball 
three-and-a-half years ago. Several 
small pieces were supposed to have 
been removed. No copper foreign body 
is visible now. The eye is free of irri- 
tation. I find a minute black dot in the 
sclera just behind the ciliary body at 
“11 o’clock,” which was probably the 
site of entry. The posterior vitreous 
seems clear and the retina uninvolved. 
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ROBERT VON DER HEYDT 


Fig. 1 (von der Heydt). Kayser-Fleischer ring in upper right of the quadratic cornea! 
beam image. 


Fig. 2 (von der Heydt). Purtscher “Scheintruebung,” the deposition of copper in the 
form of a disc under the lens capsule. 


_ Fig. 3 (von der Heydt). Copper impregnation emphasizing the visibility of the dnterior- 
vitreous supporting-structure fibers. 
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The cornea, especially in the upper 
part, presents a 2.5-mm.-wide, flat, 
band-shaped Kayser-Fleischer-ring de- 
position along the limbus at the Des- 
cemet’s area. The infiltration is grayish 
and in appearance like a thin piece of 
extremely fine lace. The meshwork is 
composed of rounded black holes, the 
larger nearer the limbus, and very mi- 
nute openings toward the center of the 
cornea. The appearance is quite differ- 
ent from corneal argyrosis found at this 
depth. In argyrosis there is a faint, uni- 
form, floral, wallpaperlike pattern. 

The lens shows a typical, flat, sub- 
capsular, uniformly granular, dustlike 
infiltration of a dull, metallic, copper- 
bronze color—just like a newly minted 
penny. The clear lens zones show a 
faint greenish fluorescence. That the 
deposit is subcapsular is plainly visible. 
That it must be within the lens epithe- 
lium is shown by the fact that the disc 
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is still directly under the capsule, 
though the process is over three years 
old. The newly apposed fibers must lie 
posterior to the disc. Were the deposit 
of copper within the subcapsular lens 
fibers, the disc would by this time have 
been displaced visibly inward by the 
interposed newer fibers. 

The anterior-vitreous structure is 
uniformly encrusted with bronzelike, 
metallic copper particles. Evidently this 
infiltration is confined to the anterior 
vitreous, as the fundus is fairly visible 
with the ophthalmoscope. The visual 
acuity is 20/50 and normal with glasses, 
in spite of the deposition of copper in 
the lens and vitreous. 

I have succeeded in making stereo- 
photographs of the copper as it may be 
seen stored in the cornea, lens, and vit- 
reous. 


25 East Washington Street. 
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THE LID-CLOSURE REFLEX OF THE PUPIL 


BENJAMIN BosHEs, M.D. AND Leo L. Mayer, M.D. 
CHICAGO 


The authors describe a case that demonstrates the lid-closure reflex of the pupil. The 
phenomenon was bilaterally present, but was more manifest in the right eye. In this 
patient, the right pupil reacted neither to light nor in accommodation, but the left reacted 


to both. 


Cocaine, adrenalin, and levo-glaucosan induced no alteration in the lid-closure reflex. 
Atropine paralyzed it. Paralysis of the peripheral seventh nerve by injection of the nerve 
at the exit at the stylomastoid foramen with novocaine eliminated the reflex on the 


injected side. 


The authors conclude that the lid-closure reflex is a normal reflex the sensory arc of 
which is distributed, peripherally at least, in the seventh nerve, and the motor arc in the 
oculomotor nerve. From the Departments of Nervous and Mental Diseases and Ophthal- 
mology, Northwestern University Medical School. Read before the Chicago Ophthalmo- 


logical Society, May 13, 1935. 


We are reporting this case because 
of the striking manifestation of the lid- 
closure reflex together with the fact that 
a physiologic and pharmacologic study 
of this reflex was possible, and because 
it was possible to determine the ele- 
ments in the reflex arc. Certain factors 
of clinical interest have been omitted 
because they are not relevant and 
would take too much time and space. 


Case report 

Mrs. L. F., aged 42 years, a house- 
wife, entered the clinic of Dr. L. J. 
Pollock at Northwestern University 
Dispensary on May 31, 1932. Her im- 
mediate complaints were headache and 
weakness. These had been in evidence 
for the past 5 months following a fall 
which caused unconsciousness for a 
short period. The outstanding findings 
of the general examination were absent 
knee and ankle jerks, decreased plantar 
and abdominal reflexes, negative Was- 
sermann and Kahn reactions, a blood 
pressure of 160/100, negative spinal 
fluid, and normal X-ray films of the 
skull. 

It was noted that the right pupil was 
dilated, did not react directly nor con- 
sensually to light or in accommodation. 
There was no change in the size of the 
pupil off movement of the eyes in any 
direction. When the lids were gently 
closed and then opened, it was noted 
that the pupil was tiny, conforming in 
size to that of the left eye. The left 
pupil showed a normal reaction to light, 
directly and consensually, in accommo- 
dation, and in convergence. Closure of 
the lid produced a contraction of the 
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pupil, as in the right eye, but not so 
marked. In a few seconds, either pupil 
would dilate to its original size. 

Movements of facial muscles, other 
than the orbicularis oculi, produced no 
alteration in the pupils. Similarly, 
movement of the jaws produced no 
change. 

The miosis associated with closure of 
the lid in this case was very striking. 
The fact that the phenomenon was 
present in the eye in which pupillary 
reactions were normal, and more mani- 
festly so in the other eye in which there 
were none of the reactions to light, ac- 
commodation, and convergence, made 
this case worthy of detailed study. The 
studies were conducted chiefly with re- 
spect to the right eye. 

Pharmacologic reactions of the pupil. 
The effect of eserine is to activate the 
oculomotor-nerve-end apparatus. The 
drug is not in itself a stimulant but 
causes a hyperirritability of the para- 
sympathetic nerve endings. A one-fifth- 
percent solution when instilled into the 
right eye caused no change in the pupil. 

Atrepine has been generally accepted 
as a drug that paralyzes the myoneural 
junctions between the third nerve and 
the sphincter muscle. A_ 1-percent 
atropine solution caused the right pupil 
to increase in size from 7 to 9 mm. All 
pupillary reactions were entirely gone. 

Cocaine induces mydriasis of the 
normal pupil which is not of a maximal 
nature. The reaction is most probably 
through the sympathetic nerve endings. 
A 2-percent cocaine solution caused the 
right pupil to dilate from 7 to 9 mm. 
in 15 minutes’ time. The lid reflex dis- 
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appeared. Levo-glaucosan, a German 
preparation of histamine, acts directly 
on the muscle fibers, causing a maximal 
contraction of the pupil. When instilled 
into the right eye, a solution caused 
someypain and a pulling sensation but 
no objective change in the pupil. 
Physiologic studies. The right facial 
nerve was injected with a 2-percent 
procaine solution at the stylomastoid 
foramen. A paralysis of the right facial 
musculature, more especially of the 
right orbicularis oculi, occurred and the 
right lid reflex disappeared. The reflex 
was still present on the left, but closure 
of the left lid did not affect the right 
pupil. Reappearance of the phenome- 
non occurred after the effect of the 
procaine had worn off. The motor limb 
of the reflex arc, therefore, was in the 
oculomotor nerve and distributed at 
least peripherally in the facial nerve. 


As in so many instances in ophthal- 
mic literature, the first description of 
the lid reflex has also been credited to 
the father of modern ophthalmology, 
Albrecht von Graefe’. In a case reported 
in 1854, he noted that following a 
blepharospasm the pupil was small. On 
opening the lid the pupil dilated and 
then contracted. In 1887, Galassi? also 
described the phenomenon independ- 
ently. However, it remained for West- 
phal and Piltz to make a more thorough 
study, hence their names have been 
linked with the reaction. In 1899 West- 
phal* described the reaction in relation 
to Bell’s phenomenon and attributed it 
to a relation with the facial nerve. Piltz* 
in 1899 made a much more thorough 
investigation examining normal pa- 
tients and also those with diseased con- 
ditions, such as general paralysis, 
syphilis, and dementia praecox. He de- 
fined the reflex as follows: “The con- 
traction of the pupil by a voluntary 
energetic closure of the eye. This is an 
associated contraction of the iris which 
accompanies the contraction of the 
orbicularis oculi and the simultaneous 
rolling of the bulb up and out in Bell’s 
phenomenon.” Piltz interpreted the lid- 
closure phenomenon as “a physiologic 
sign, occurring more obviously in path- 
ologic conditions. Ordinarily it is not 
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to be seen. It appears in pupils where 
the light reflex is paralyzed, for under 
physiologic conditions this hides the 
lid-closure reflex.” It may be empha- 
sized that Piltz felt that the upward 
and outward rolling of the eyes when 
the lids were closed was connected with 
the reaction as described by Wundt® in 
1880. He demonstrated that homatro- 
pine did not abolish the reflex. 

The late Dr. H. Gifford® made two 
early contributions to the subject. He 
believed the phenomenon to be due to 
an overflow stimulus from the facial 
nerve into the pupilloconstrictor cen- 
ter. He cited Bechterew’s’ assertion 
that special fibers connected the sev- 
enth and third cranial nuclei by way of 
the posterior longtitudinal fasciculus. 
Dr. Gifford pointed out another aspect 
of the problem. He showed that the lid 
portion of the orbicularis oculi is func- 
tionally independent of the rest of that 
muscle and other muscles supplied by 
the facial nerve. In other words, a per- 
son may blink without moving any 
other muscles of the face. The lid- 
closure reflex is dependent only upon 
movement of the lid. Mendel’, in 1887, 
had shown that obliteration of the pal- 
pebral portion of the orbicularis oculi in 
rabbits produced degeneration in the 
posterior part of the oculomotor nu- 
cleus rather than in the common facial 
nucleus. The lid-closure reflex might be 
related to the third nerve only. Five 
years later Gifford pointed out that the 
so-called Westphal-Piltz phenomenon 
had been described by Galassi in 1887. 
He did not ascribe much of diagnostic 
value to the reflex, but suggested that 
it might be of use to determine whether 
or not the sphincter were paralyzed. 

Antal®, in 1900, found the reaction to 
be preserved in patients with paralysis 
of the light, convergence, and accom- 
modation reflexes. Atropine ‘eliminated 
it, but cocaine did not. This invalidated 
the theory that the sensory arc might 
be in the stimulation of the nerves in 
the cornea or conjunctiva. Schanz’® 
(1901) suggested that the effect was 
produced by the lid’s mechanically com- 
pressing the globe, thus altering circu- 
latory conditions. However, the phe- 
nomenon occurs when the lid is kept 
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away from the eye. Boas*™ (1901) be- 
lieved the reflex to be due to the spread 
of the neural impulse over a little-used 
connection between the third and sev- 
enth nuclei when the usual routes were 
injured or diseased. 

Bumke’?, in 1903, established the 
fact that the reflex is of physiologic oc- 
currence in normal eyes whether a com- 
plete closure of the lids is permitted or 
not. 

In 1903, however, Raecke*® reported 
a complete peripheral oculomotor pa- 

‘ralysis with a very manifest lid-closure 

reflex, while in another case of a total 
paralysis of the third nerve centrally, 
the reflex was absent. The same year 
Vossius™ described a case of left in- 
ternal ophthalmoplegia in a 34-year-old 
patient, in whom, on spasmodic con- 
traction of the lid, the lid-closure reflex 
occurred. 

Sarbo™, in 1911, postulated that the 
reflex was a masked convergence reac- 
tion, but in spite of the truth that the 
eyeballs tend to move upward on 
closure of the lids, Goldflam’® (1911) 
had been able to demonstrate the reflex 
even in cases in which movement of 
the eyeball was absent. The reflex is 
entirely unilateral and there is no con- 
sensual activity, a point against the sup- 
position that the two constrictor cen- 
ters in the mid-brain are inseparably 
associated, as postulated by Bernheimer 
and Bach?". It is also of much interest 
to note that Ranson’s'* experiment on 
mammals having a retractor bulbi mus- 
cle, in which a severance of the facial 
nerve caused no loss of the lid reflex 
but did paralyze the retractor bulbi 
muscle, is not in accord with our own 
findings. 

In. 1920, before the Heidelberg Con- 
gress, Behr’® made an extensive report 
of the lid-closure reflex of the pupil. In 
seventy-five patients with complete or 
partial iridoplegia, the reflex was plain- 
ly noted in 129 out of 139 eyes. Only 
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in 10 eyes was it necessary to use a 
binocular microscope to see the reac- 
tion. He concludes that the phenome- 
non is due to a central reflex mecha- 
nism, the anatomical basis of which 
may perhaps be found in the innerva- 
tion of the orbicularis by fibers derived 
from the third nucleus. 

Adler®® summarizes his description of 
the reaction by saying, “This reaction 
is usually regarded as proof of a direct 
connection between the Edinger-West- 
phal nucleus and the facial nucleus, 
similar to the connection which exists 
between the facial nucleus and the cells 
of the third nerve supplying the supe- 
rior rectus and the inferior oblique. It 
will be recalled that this accounts for 
an upward deviation of the eyeball 
when the lids are closed, and is referred 
to as Bell’s phenomenon.” 

While our studies are more in sup- 
port of Adler’s view, especially because 
paralysis of the peripheral facial elimi- 
nated the sensory arc of the reflex, it is 
necessary to keep in mind that cen- 
trally the fibers may have had their 
origin in the oculomotor nucleus 
(Behr). 


Conclusions 


1. A case demonstrating the lid- 
closure reflex is presented. 

2. The evidence indicates that this is 
a normal reflex in which a contraction 
of the pupil occurs when the lid is 
closed. 

3. This reflex is unilateral and may 
be eliminated by paralyzing the facial 
nerve of that side. 

4. While the motor arc of this reflex 
is in the oculomotor nerve, the sensory 
arc, in this case at least, was in the 
fibers distributed peripherally in facial 
nerve. One must keep in mind, how- 
ever, the possibility that these fibers 
may have a central origin in the oculo- 
motor nucleus. 


104 S. Michigan Avenue. 
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CHEMICAL CONJUNCTIVITIS 
FOLLOWING EYELASH 
DYEING* 


Report of a case 


Haroip M. Brock, M.D. 
DALLAS, TEXAS 


Within the past few years there have 
appeared in the American medical liter- 
ature reports of cases of conjunctivitis 
or dermatitis or both following the use 
of various eyelash dyes. Many cases no 
doubt have been seen and not reported. 
The severity of the reported cases 
varies from a mild form of chemical 
reaction to a severe type of corneal in- 
volvement rendering the prognosis of 
the involved eye very grave. 

The case here reported was a rather 
mild type of conjunctivitis resulting 
from the use of “Larieuse,” a product 
of the Godefroy Manufacturing Com- 
pany of St. Louis, Missouri» wo other 
cases in the literature followed the use 
of this same dye, one described by C. T. 
Moran (Jour. Amer. Med. Assoc., 1934, 
v. 102, January 27, p. 286) and the other 
by O. P. Bourbon (Jour. Amer. Med. 
Assoc., 1933, v. 101, November, p. 1559). 
Another type of dye reported in the 
literature as a causative agent is “‘Lash- 
Lure.” It appears that both of these 
dyes contain paraphenylenediamine, 
and it is apparently due to sensitivity 
to this drug or to an actual chemical 
reaction that the symptoms arise. 

I have a communication from Mr. 
Charles Barban, B.S., L.Ch.E., consult- 
ing -chemist and chemical engineer, 
1133 Broadway, New York, N.Y., who 
is the chemical consultant for the Gode- 
froy Manufacturing Company and who 
was kind enough to give me this in- 
formation relative to “Larieuse”: “... 
the coloring action is dependent upon 
the oxidation of the amines, the oxidiz- 
ing material being present in the liquid 
form, and amine in the powder capsule. 

“You undoubtedly know that the 
amine in itself is not a true coloring 
matter, but that on oxidation with the 


*From the Department of Ophthalmol- 
ogy, Baylor University, School of Medicine. 
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liquid, which in this case is hydrogen 
peroxide, is converted to an insoluble 
colored body. The shade is necessarily 
dependent upon the concentration of 
the amine in conjunction with other 
shading materials. 

“The essential ingredients, therefore, 
are this amine and the peroxide... .” 

The manufacturers of the eyelash 
dyes recommend preliminary  skin- 
patch tests twenty-four hours before 
the use of the dye. However, it has 
been my observation that beauty par- 
lors will not do this test, first, because 
the customer wants the dye at the pres- 
ent time and not the following day, and 
second, because they are ignorant of 
the value of such a test. 

The City of New York has passed an 
ordinance, Section 128, Regulation No. 
9, Department of Health, New York 
City, against the sale, use, or giving 
away of any hair dye containing an 
aniline derivative or an amine or any 
hair dye containing metallic salts or 
compound which is to be used for a 
dye upon the eyebrows or eyelashes. 
This regulation, however, excludes sil- 
ver salts or compounds of silver less 
than the equivalent of 5 percent silver 
nitrate by weight. Regulation 1 of this 
same section requires that a_prelimi- 
nary skin test be done before hair dye- 
ing of any type. Those of us who prac- 
tice in states or cities where no such 
ordinance is in effect should caution our 
patients regarding these possibilities 
whenever the opportunity arises, as the 
dyeing of eyebrows has become quite 
a popular fad. 


Case report 


The patient, Miss Z. B., aged 28 years, 
was referred to me on December 19, 
1934, about thirty-six hours following 
the dyeing of her eyelashes and eye- 
brows. Vision O.D. was 20/15, and 
O.S. 20/20. Both eyes showed moderate 
blepharospasm and the skin area for 
about 5 mm. around the free margin 
of the lids was slightly hyperemic and 
edematous. The lashes were black and 
stiff but not brittle. There was a mod- 
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erate amount of stringy, thick, muco- 
purulent exudate in the conjunctival 
sacs and lacrimation was rather mod- 
erate. The tarsal conjunctiva was mild- 
ly hyperemic but showed no evidence 
of superficial desquamation. The transi- 
tional and bulbar conjunctivae were 
also moderately hyperemic and chem- 
otic. Under the slitlamp no hemor- 
rhages were seen and the aforemen- 
tioned observations were confirmed. 
The eyebrows were black but the skin 
was uninvolved. 

The immediate treatment consisted 
of a thorough scrubbing of the lashes 
and brows with green soap. The con- 
junctival sacs were washed well with 
boric-acid solution, mineral oil and 
l-percent homatropine drops were in- 
stilled in each eye. The skin was cov- 
ered with boric-acid ointment. The pa- 
tient was instructed to wash her eyes 
with a salt-and-soda solution in an eye 
cup every two hours, following which 
0.5-percent homatropine solution in 
castor oil was to be instilled and plain 
vaseline applied to the skin. 

The following day the patient was 
much more comfortable but the con- 
junctival sacs continued to have much 
stringy muco-purulent exudate which 
closely resembled the sloughing follow- 
ing the application of silver nitrate. The 
patient under this régime made an un- 
eventful recovery within almost two 
weeks, with one exception. She appar- 
ently was intolerant to homatropine 
and when iast seen on February 18, 
1935, had approximately 2.50 D. of ac- 
commodation. The near point of ac- 
commodation in each eye was 14 inches 
and when measured at twenty feet with 
minus lenses, she was able to maintain 
clear vision with a 2.25 D. sph. Other- 
wise her eyes were normal and showed 
no untoward effect. 

Medical Arts Building. 


NOTES, CASES, INSTRUMENTS 


1053 


A CURVED KERATOME FOR 
SCLERECTOMY OPERATIONS* 


ConrRAD BERENS, M.D. 
NEW YORK 


In the performance of iridocorneo- 
sclerectomy operations for glaucoma it 
has been found that the scleral incision 
made with the ordinary flat keratome 
was likely to be too curved owing to 
the fact that the keratome would not 
follow the curve of the sclera. Further- 
more, if the chamber was shallow it 


Fig. 1 (Berens). A curved keratome for 
sclerectomy operations. 


was sometimes difficult to make the 
keratome incision. Because of these dif- 
ficulties a keratome with a curve more 
nearly corresponding to the outer curve 
of the sclera has been devised}. This 
apparently produces a more satisfactory 
scleral incision. A search of the litera- 
ture so far has revealed no reference to 
a keratome of this character. 

The entire instrument is 135 mm. 
long ; the most practical blade is 10 mm. 
wide at the base and 10 mm. in length; 
the angle formed at the point of the in- 
strument is 50 degrees. The angle 
formed by the shaft and the blade is 
30 degrees. The curve of the lower 
surface of the keratome blade varies 
from 10 mm. at the point to 20 mm. at 
the heel. 

35 East Seventieth Street. 


* Presented before the American Ophthal- 


mological Society, Hot Springs, Va., June 5, 
6, 7, 1935. 

+ Made by E. B. Meyrowitz Company, 
New York, N.Y. 
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SOCIETY PROCEEDINGS 


EpITED By Dr. H. ROMMEL HILDRETH 


SAINT LOUIS OPHTHALMIC 
SOCIETY 


November 23, 1934 
Dr. E. C. Spitze, president 


Lenticular accommodation 


Dr. Wm. H. Luedde read a paper on 
this subject which will be published in 
this Journal. 


Pneumococcus conjunctivitis and ten- 
onitis simulating orbital abscess 


Dr. H. Rommel Hildreth reported the 
case of a 68-year-old man who had been 
referred to him for orbital drainage. 
Excessive lid swelling of the right side, 
chemosis, and limitation of bulbar 
movements had suggested the diag- 
nosis of orbital abscess or cellulitis, but 
lack of proptosis, disturbance of vision, 
and fundus engorgement made the 
diagnosis doubtful. Furthermore, the 
conjunctival smear from both eyes was 
loaded with pneumococci; also the fact 
was brought out that the disease had 
started in the left eye. Close examina- 
tion then revealed a small degree of 
chemosis on the left side. No operation 
was performed. The conjunctivae were 
treated with optochin and in two weeks 
the eye was entirely normal. 

Discussion. Dr. John Green stated 
that this patient certainly had a tenon- 
itis and not an orbital cellulitis and 
thought it surprising that tenonitis was 
not more frequently associated with 
severe conjunctivitis considering the 
close anatomical relationship of the two 
membranes. He also said that limita- 
tion of motion is characteristic of ten- 
onitis. 

Dr. R. E. Mason said that Gifford 
claimed that cases of pinkeye seen in 
the Middle Western country are largely 
due to the pneumococcus and differ 
from the pinkeye seen along the Coast. 
The latter frequently show many 
hemorrhages in the bulbar conjunctiva 
and considerable chemosis. In _ his 
opinion optochin is specific in these 
cases. 


J. F. Hardesty, 
Editor. 
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COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


Section on Ophthalmology 
January, 1934 
Dr. J. Milton Griscom, chairman 


Iridescent crystals in the crystalline 
lens 


Dr. Alfred Cowan said that this pa- 
tient, 86 years of age, had been under 
observation for the past two years and 
the condition of the lenses had remained 
practically unchanged during this time. 
In a zonular arrangement in the adult 
and probably in the infantile nuclei, 
were a great number of highly refrac- 
tive, brilliantly colored, tubular crys- 
tals, exactly the same in both eyes. The 
central portion of each lens was clear. 
In addition to these there were some 
senile changes, a few subcapsular 
vacuoles, and some small opacities in 
the cortices. There were no abnormali- 
ties in the fundi except a sclerosis of 
the retinal arterioles. The vision in each 
eye was 6/15, with correction. By 
retro-illumination and with the oph- 
thalmoscope, it was seen that these 
bodies were not opaque, but refractile. 
It was thought that the condition repre- 
sented a crystalline change that had 
taken place in the opacities of what 
formed, at one time, a zonular type of 
nuclear cataract. 

Discussion. Dr. W. Zentmayer said 
that with the single exception of coralli- 
form cataract this was the most spec- 
tacular lens condition that he had ever 
seen. In coralliform cataract the opacity 
was atso crystalline but the crystals 
were not iridescent. In a case of his own, 
Dr. Verhoeff had confirmed his previ- 
ous study that these crystals were of 
protein origin. In a recent paper on 
ocular crystals Duggar referred to 
crystals in the lens and pointed out that 
among other conditions they were ob- 
served principally in cataract from thy- 
roid insufficiency, myotonia atrophica, 
Mongolian idiocy, trauma, and in hy- 
permature cataract. In all of these con- 
ditions the crystals were usally irides- 
cent. 
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Ankyloblepharon and symblepharon 
corrected by epidermal skin grafts 
with silver conformer 


Dr. George H. Cross said that the 
first step in the operation for this con- 
dition is to make a number of silver 
conformers about 18/1000 of an inch 
thick, of the proper size and shape for 
insertion between the eyeball and the 
lids, and beveled where they were cut 
out to allow free motion of the cornea. 
This opening is about 15 mm. in di- 
ameter. 

The eyelids should be separated from 
each other and from the eyeball, while 
the excess connective tissue is removed 
so as to leave as nearly the normal 
thickness of the cornea as possible. The 
properly fitting conformer having been 
selected, a thin epidermal graft is re- 
moved from the inner side of the thigh, 
wrapped around the conformer with the 
raw surface on the outside, and then 
inserted in the cul-de-sac. 


Prism exercises for functional insuffi- 
ciency of the ocular muscles 


Dr. Leighton F. Appleman said that 
for patients suffering from asthenopic 
symptoms three factors must be taken 
into account: first, correction of the re- 
fraction under a cycloplegic in patients 
up to a certain age; second, estimation 
of the vertical muscle imbalance and, 
if present, its correction in the glasses 
prescribed ; third, estimation of the con- 
vergence power, which, if deficient, 
should be strengthened by exercises. 
For this third consideration he said the 
patient should be seated 20 feet from a 
point of light. Low-degree prisms, 
bases out, placed in a temporary frame, 
should be lowered in front of his own 
glasses and the images fused; this 
maneuver should be repedted as many 
times as possible in a period of five 
minutes, twice a day. The strength of 
these prisms should be increased at 
weekly intervals by about two degrees 
until strengths of from 40 to 60 degrees 
could be overcome without difficulty ; 
this required from three to six months. 

Discussion. Dr. W. Zentmayer said 
that a distinction should be made be- 
tween convergence power and adduct- 
ing power. The convergence near point 
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is the nearest point to the eye at which 
single vision can be maintained, and 
the adducting power is the strongest 
prism, base out, with which single 
vision can be maintained. It is quite 
common to have good convergence 
power with low prism adduction, and 
vice versa. It is unknown whether prism 
exercise increases the muscular power 
of the internal recti or whether it in- 
creases the innervation of these 
muscles. As a rule, when divergence 
excess is added to convergence insuffi- 
ciency, prism exercises are not so effi- 
cacious as in cases of simple converg- 
ence insufficiency. Frequently, when 
patients put on presbyopic glasses for 
the first time, thus relieving their ac- 
commodation, there also results a less- 
ening of convergence power. Prism ex- 
ercises are of value in these cases. 


Arterial grooving of the optic chiasm 
associated with pituitary tumors 


Dr. W. I. Lillie read a paper on this 
subject which originally appeared in 
the Transactions of the American 
Ophthalmological Society, 1931, v. 29, 
p. 433. 


Hole in the macula 


Dr. A. G. Fewell presented a man, 
35 years of age, whose left eye had 
been injured by a blow from a piece of 
cast iron, five years previously. The 
vision in this eye was blurred immedi- 
ately following the blow and was now 
6/60. There was a typical oval hole in 
the macula. The vision of the right eye 
was 6/6 and the fundus was entirely 
normal. 

A. G. Fewell, 
Clerk. 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


Section on Ophthalmology 
February, 1934 
Dr. J. Milton Griscom, chairman 


Divergence paralysis 
Dr. C. E. G. Shannon presented a 
young man who had suffered from an 
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attack of grippe, followed eight days 
later by the rather sudden development 
of diplopia. Vision was 6/6 in each eye. 

The right eye appeared convergent 
about 10 degrees. At 15 feet homony- 
mous diplopia was demonstrated. Eso- 
phoria and the diplopia diminished pro- 
gressively as the light was approxi- 
mated to the eyes, both disappearing at 
12 inches. Within this limit there was 
crossed diplopia. With the gaze directed 
to the extreme right or left, diplopia dis- 
appeared entirely. Rotation of the eye- 
balls was unrestricted in all directions. 

Within 48 hours, it was noted that 
single binocular vision was obtained 
with the test object at a distance of 
two feet from the eye instead of at one 
foot. Improvement continued in this re- 
spect on subsequent examinations and 
at the end of seven days, the diplopia 
had disappeared entirely in all parts of 


the field. 
Michael 


Discussion. Dr. Burns 


looked upon this case as an aseptic 
encephalitis which cleared up after re- 
peated spinal punctures. The spinal- 
fluid lymphocytes decreased from 50 at 
the first puncture to 5 after the fourth 


tap. 

Dr. W. Zentmayer said that in all 
of his cases separation of the images at 
infinity was the same in the lateral 
fields of fixation as it was in the primary 
position of the eyes; and the condition 
was a permanent one. 

In these cases at a certain point in 
convergence the homonymous diplopia 
becomes a heteronymous diplopia. In 
a patient that he had presented in 1913 
there had been an increase in the prism 
measurement of the divergence par- 
alysis. For ten years the patient wore 
8-degree prisms, base out, before each 
eye. When last seen in 1932, he was 
wearing 15-degreé prisms, base out. For 
near work it was necessary to add bi- 
focal segments with prisms base in to 
neutralize part of the distance prismatic 
correction. 


Conservative treatment of cystoid 
ectases following cataract extraction 
Dr. Burton Chance read a paper on 

this subject which was published in this 

Journal (October, 1934). 
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Occlusion of the central retinal artery 


Dr. Hunter Scarlett presented the 
case history of a man 65 years of age, 
who, following a sudden jolt lost the 
vision in his right eye. Within an hour 
it had partially returned. Ophthalmo- 
scopic examination the following day 
showed a dead-white central artery. 

He said that the point where occlu- 
sion most frequently occurs is just be- 
hind the lamina cribrosa. It is more apt 
to occur in sclerosed vessels when a 
thrombus is present. In the case pre- 
sented there were markedly sclerosed 
basal vessels, including the carotids, 
found at autopsy, and an occluded cen- 
tral retinal vessel seen ophthalmo- 
scopically before death; therefore the 
intervening ophthalmic artery must 
have been involved. 


Ophthalmic symptoms in brain abscess 

Dr. Alfred Cowan read a paper on 
this subject which was published in the 
Annals of Surgery, 1935, January, p. 56. 

Discussion. Dr. W. Zentmayer stated 
that Eagleton claims that edema of the 
brain, an accompaniment of septic 
conditions of the brain, may be diag- 
nosed at an early stage by the pres- 
ence of irregular hemianopic fields 
which are apt to show daily variations. 
He suggests therefore that fields be 
taken daily in suspected cases, as by 
this method the diagnosis of brain 
abscess may sometimes be made before 
localizing symptoms are present. 

A. G. Fewell, 
Clerk. 


SAINT LOUIS OPHTHALMIC 
SOCIETY 


March 22, 1935 
Dr. Meyer Wiener, president 


A case of trichinosis 

Dr. Max W. Jacobs presented the 
case of a woman in her early fifties 
who complained of excessive lacrima- 
tion and feeling of fullness in the right 
eye. There was some chemosis of the 
bulbar conjunctiva especially on the 
right side. There was a suggestion of 
swelling of the lower lids. She gave no 
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history of any nasal trouble, and had 
never had any symptoms of allergy. 
She had no recollection of eating pork 
in recent weeks, so she was given a 
simple eye wash and told to report the 
next morning. She called up the next 
day and said her eyes were more swol- 
len and she felt sick. Her internist, with 
whom she already had made an ap- 
pointment for the next afternoon, was 
immediately located and told that tri- 
chinosis was suspected because of her 
symptoms. A differential blood count 
showed a marked eosinophilia. With- 
in three days this had gone up to 52 per- 
cent. Leucocytes at the first examina- 
tion numbered 10,200 and the red cells 
3,430,000. She had some malaise and 
temperature up to 101°F. A few days 
after the appearance of the first symp- 
toms she showed an involvement of the 
muscles of the forearm and back. The 
rest of the history was unimportant. It 
developed later that she had eaten some 
cocktail sausages shortly before this at- 
tack; these presumably contained pork. 

Prompt recognition of the ocular 
symptoms as a possible part of the pic- 
ture of trichinosis was of definite value 
to the internist and the severity of all 
symptoms was reduced and the course 
of the disease shortened by helping the 
internist in the making of an early diag- 
nosis. 

H. Rommel Hildreth, 
Editor. 


OPHTHALMOLOGICAL SOCIETY 
OF THE UNITED KINGDOM 


Annual Congress 
April 4, 5, 6, 1935 
Mr. R. Foster Moore, president 


Radium in intraocular lesions 


Mr. R. Foster Moore said that neo- 
plasms in the eye could be watched un- 
der high magnification, and their prog- 
ress or recession noted from time to 
time. He had treated with radium glio- 
mata, sarcomata, and angiomata. In 165 
cases of ocular growth (from Moorfields 
Eye Hospital) the proportion of bi- 
lateral to unilateral cases was 1 to 5.1. 
The bilateral cases were the ones spe- 
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cially suitable for radium treatment. He 
stressed the importance of carefully 
examining both eyes under a general 
anesthetic in cases of glioma, in order 
to ascertain whether the apparently un- 
affected eye was really free from 
growth. 

He described the case of a man, aged 
65 years, who reported that his right 
eye had been blind since childhood. A 
melanotic sarcoma was found in this 
eye; vision was 6/60. A radon seed of 
one millicurie strength was inserted, 
and was removed 14 days later. Subse- 
quently, another seed, this time of five 
millicurie strength, was inserted at the 
same spot. The neoplasm became 
smaller, and ultimately a shrunken 
mass supplanted the former globular 
growth. There had been no discover- 
able evidence of dissemination. On the 
patient’s death, two years later, it be- 
came clear what a definite effect the 
radon seeds had had on the growth. 

In the case of a boy aged five years, 
whose brother five years older had had 
double retinal glioma and had died six 
weeks after the removal of both eyes, 
the left eye was already so far involved 
as to be useless, and was, accordingly, 
removed. In the other eye the sclerotic 
was incised and a three-millicurie seed 
inserted. Following the removal of the 
seed in ten days the growth was ob- 
served to melt quickly away, but seven 
months later there was some recurrence 
at the edge of the hole. Now, 5 years 
and 3 months after the insertion of the 
first seed, the boy was well grown and 
healthy, with no apparent eye disease. 


How do we stand to-day as regards lo- 
cating ruptures of the retina? 
Dr. M. Amsler (Lausanne) assumed, 
for argument’s sake, that in all cases of 


idiopathic detachment there were 
retinal holes. The technical problem of 
the localization of holes was rapidly be- 
ing placed on a sounder scientific basis. 
A simple method of finding the merid- 
ian of the hole and estimating its dis- 
tance from the ora in disc diameters de- 
pended only on the ophthalmoscope, no 
special apparatus being needed. How- 
ever ingenious, no localization appara- 
tus was absolutely infallible, on ac- 
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count of the different shapes and sizes 
of the eyes which came under examina- 
tion. 


The treatment of detachment of the 

retina by pyrometric diathermy 

Dr. Leon Coppez (Brussels) said that 
in the operative treatment of detach- 
ment of the retina, the aim was to pro- 
duce adhesion between the retina and 
the choroid close to the rupture, and the 
most logical way of bringing this about, 
he contended, was by scleral diathermo- 
coagulation. As this method provoked 
choroidal irritation while preserving an 
imperforate sclera, the eye retained its 
tonus throughout the operation. Dur- 
ing the 30 seconds of the application a 
temperature of 175° F. was reached, and 
this procedure insured regularity of the 
eschar. 


A theory of the embryology of oxy- 

cephaly 

Miss Ida Mann submitted in review 
and examined the various causes to 
which oxycephaly had been attributed 
by various writers, giving reasons for 
their rejection. Among these causes 
were rickets, syphilis, fetal meningitis, 
and prenatal osteitis. She mentioned 
that in a series of 91 cases of oxyceph- 
aly only three showed evidence of rick- 
ets, and then only slight evidence; that 
there was an entire absence of evidence 
to connect the condition with syphilis; 
and that the fact that no other bones in 
the body were involved constituted 
strong evidence against the prenatal- 
osteitis idea. A reasonable explanation 
is based on the idea that in oxycephaly 
there is a failure on the part of the vis- 
ceral mesodermal regions (which are 
the last to be acquired) to develop to 
the full. Miss Mann considers oxyceph- 
aly to be-a clinical entity, not the result 
of a fortuitous disease of the bones. 


Retinitis pigmentosa treated by cervi- 
cal sympathectomy 
Mr. Spence Meighan said that in 1931 
he had reported to the Congress of that 
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year a case of retinitis pigmentosa 
which had been treated by cervical 
sympathectomy four months previous- 
ly. Shortly after the operation there was 
some improvement in the visual fields 
and in the visual acuity of both eyes, 
but the interval since the operation had 
been too short to justify the drawing of 
definite conclusions concerning the 
case. Two more cases of this kind had 
since been treated in a similar manner. 
In the 1931 case the improvement had 
not been maintained, the boy being now 
worse than before the operation. Of the 
other two patients mentioned, one had 
shown and maintained a slight improve- 
ment in visual acuity, but both evi- 
denced a progressive contraction of the 
visual fields, indicating, apparently, that 
the disease process had not been ar- 
rested. 

Discussion. Dr. W. Wibaut (Amster- 
dam) thought that any improvement of 
function following the sympathectomy, 
even for a short time, was probably due 
to the improvement of the circulation 
set up by the operation. Success in 
these cases had been derived from the 
use of menphormone. 

Dr. A. J. Ballantyne (Glasgow) said 
the late Mr. Mayou had found the most 
beneficial measure to be trephining. In 
one recorded case trephining was fol- 
lowed by improved visual acuity, exten- 
sion of visual fields, and cessation of 
the night-blindness. 

Mr. Malcolm Hepburn thought oph- 
thalmologists should not be discour- 
aged by the failure in this case, as it 
was an advanced one. The aim should 
be to secure cases earlier, before pig- 
mentation was marked, as at that stage 
there had been much destruction of the 
neuro-epithelial layer. 

Sir Arnold Lawson thought it was 
not reasonable to expect good results 
from sympathectomy when vascular 
disease was far advanced. In thrombo- 
angiitis obliterans sympathectomy had 
produced brilliant results, but only 
when spasm of arteries was the cause. 
(Reported by H. Dickinson) 
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THE FOGGING METHOD 


In ophthalmology, as in other fields 
of medicine and surgery, it is often 
easier to talk of standards than to de- 
cide what they shall be. This is espe- 
cially true of the teaching and practice 
of refraction. There is little essential 
agreement as to principles to be fol- 
lowed or technique to be employed, 
although at first acquaintance the study 
of refraction appears more capable of 
mathematical precision than any other 
department of the healing art. 

To say nothing of the very much 
worse chaos and incompetence existing 
outside the medical profession, there are 
a great many medical refractionists who 
possess no reliable technique for ascer- 
taining the full amount of a patient’s 
hyperopia, or the exact axis and 
strength of his astigmatic error. Too 
often, also, it is forgotten that accuracy 
in one depends upon ability to arrive at 
accuracy in the other components of a 
refractive estimation. 


There may be room for differences of 
opinion as to how much of the hyperop- 
ic error found should be corrected. But 
there can hardly be two opinions as to 
the need that the ophthalmic physician 
shall know how to measure the full 
amount of hyperopia, whether he pre- 
scribes a full or only a partial correc- 
tion. Yet it can be stated as an indis- 
putable fact that a large proportion of 
all ophthalmic physicians lack the 
necessary understanding and technique 
for such complete estimation. 

It is regarded as the prerogative of 
the ophthalmic physician to use cyclo- 
plegia as a means of measuring the ex- 
act refractive error. On the one hand, 
however, many workers do not avail 
themselves to the full of the opportuni- 
ties afforded by cycloplegia even when 
they use it; and on the other hand it is 
necessary to have at command the most 
perfect technique possible for estima- 
tion of the total hyperopic error in the 
absence of cycloplegia. 


1059 


| 
t 
f 
1 
t 
1 
f 
t 
e 
S 
Ss 
r 
y 


1060 EDITORIALS 


Cycloplegia under homatropine is 
seldom perfect, although it may be suffi- 
ciently good to allow of excellent work. 
It would be well to realize also that 
even atropine cycloplegia is incomplete 
with sufficient frequency to create im- 
portant chances of error. Where it be- 
comes expedient to proceed in spite of 
the possibility that cycloplegia has been 
incompletely attained, the ophthalmolo- 
gist should know how to protect him- 
self and the patient against error from 
this source. 

Complete reliance upon retinoscopy 
under cycloplegia, in cases which can be 
examined at the trial case, is far too 
common. Because of refractive varia- 
tions within the pupillary area, it is 
possible for even a skillful retinoscopist 
to underestimate by as much as a half 
diopter the patient’s hyperopic error or 
to miscalculate astigmatic strength and 
axis. The fact that the average patient, 
especially in the earlier decades of life, 
is likely to believe his vision clearer 
with an undercorrection as to plus 
sphere makes it easy to overlook the 
retinoscopic mistake unless the exam- 
iner knows how to remedy this mistake 
by further examination at the trial case. 

Against mistakes arising from ab- 
sence or inadequacy of cycloplegia, or 
from the natural pitfalls of retinoscopy, 
or from spherical underestimation at 
the trial case, effective protection is 
furnished by proper mastery and ade- 
quate use of the fogging method, a 
classic procedure in refraction which is 
too often ignored and far too little used 
even by some who are not entirely ig- 
norant of its possibilities. 

Some who use the fogging method in 
the young are a little too ready to as- 
sume that accommodation will not 
interfere with correct refractive meas- 
urement in the aged. But since septu- 
agenarians usually retain an appreciable 
fraction.of accommodative power, it be- 
comes advisable to apply the fogging 
method even in the presbyopic. 

The essence of the fogging method is 
that at the beginning of each trial-case 
estimation the eye is required to look 
through a plus sphere decidedly greater 
than its actual hyperopic correction; 
that the plus sphere is reduced gradu- 


ally to the strength below which no 
further improvement in vision is ob- 
tained, as demonstrated by the number 
of letters actually read (and not merely 
by the patient’s impression that he sees 
more clearly with a further reduction 
in sphere); and that astigmatic meas- 
urements are conducted upon the basis 
of the spherical estimation thus arrived 
at, the convex sphere being either in- 
creased or diminished only so far as 
necessary to keep the patient’s vision 
barely at its maximum (without un- 
necessary reduction in the plus sphere) 
during such astigmatic tests. Thus if 
an important amount of plus cylinder is 
added it may be necessary to reduce the 
convex sphere, or if an important 
amount of minus cylinder is added it 
may be necessary to increase the convex 
sphere as arrived at by the fogging 
method. 

This procedure is to be contrasted 
with the quite unreliable method, still 
widely practiced, in which increasing 
plus spheres are placed successively be- 
fore the patient’s eye until he rejects 
one of them as blurring vision. This 
latter method tends to fatigue the eye 
by permitting accommodative activity, 
and usually misleads as to the total 
amount of the hyperopic error. 

It is the experience of the present 
writer that, while a rapid estimation of 
astigmatism may sometimes result 
from the use of minus cylinders on a 
plus sphere which actually fogs the 
patient’s vision, the most accurate final 
measurements of astigmatism are ob- 
tained in the presence of an amount of 
plus sphere which relaxes accommoda- 
tion but does not actually fog the 
vision. 

To avoid error arising from incom- 
pleteness of cycloplegia, it is well to 
make a practice of fogging after use of 
homatropine or even of hyoscine or 
atropine. After retinoscopy it is never 
safe to place before the patient’s eyes 
merely the net amount of convex sphere 
arrived at with the retinoscope. For the 
measurement at the trial case the eye 
should always be at first presented with 
a greater amount of plus sphere (or a 
lesser amount of minus sphere) than 
was found with the retinoscope. 
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In the examination without cyclople- 
gia, a useful supplement to fogging of 
the single eye is bilateral fogging. If the 
two eyes have equal visual acuity as 
found under correction of the individual 
eye, then both eyes may be fogged by 
use of a greater amount of plus sphere 
(or less minus sphere) than was found 
by testing of the single eye, combining 
the spheres of course with whatever 
cylindric measurements have been ar- 
rived at. The two eyes may then be used 
together and the spheres gradually re- 
duced until the full visual acuity is ar- 
rived at; comparing the two eyes as to 
equality of vision when almost all of the 
excessive plus sphere has been elim- 
inated. In this way not infrequently it 
will be found that a greater strength 
of sphere is accepted than upon examin- 
ation with each eye singly. 

Or, and especially if the two eyes 
have unequal visual acuity, it may be 
advantageous to leave both eyes ex- 
posed but to fog one eye while the other 
is being tested. This maneuver, to which 
the term “contralateral fogging” may 
be applied, will often facilitate a 
steadier estimation of the astigmatic 
strength and axis. 

An important exception to the avail- 
ability of contralateral fogging arises 
when one eye is excessively dominant, 
for in this case it may be impossible for 
the patient to use the subordinate eye 
so long as the dominant eye is fogged. 

Without disparaging the value or 
necessity of cycloplegia, it may be said 
that those who have neglected the fog- 
ging method will be surprised to find 
how often it is successful in uncovering 
as much hyperopia as is subsequently 
found under a cycloplegic. 

Either with the fogging method or 
under cycloplegia the amount of hyper- 
opia recorded may be greater than the 
ophthalmic physician cares to prescribe 
or than he is successful in persuading 
his patient to wear. But the important 
thing is that the ophthalmologist shall 
know how to ascertain the full hyperopic 
error, for without this ability he cannot 
rely upon the accuracy of his astigmatic 
findings. 

(To avoid or correct a rather common 
misunderstanding, it should perhaps be 
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noted that the full convex spherical 
measurement at the trial case, with the 
patient’s maximum visual acuity, is not 
the exact correction for infinity, but in- 
cludes a slight overcorrection corre- 
sponding to the diopter value of the 
limited distance at which the examina- 
tion is made, since the patient receives 
from the distance test chart not parallel 
rays of light, but rays divergent one- 
sixth to one-fourth of a diopter. This 
discrepancy is satisfactorily provided 
for if the examiner habitually deducts 
one-fourth of a diopter from the 
strength of the convex sphere.) 
W. H. Crisp. 


SIGHT TESTING 


The great advance that Snellen made 
for testing vision was in using letters 
large enough to be seen at a distance, 
where convergence and accommodation 
would have but little influence. He 
chose capital block letters, hoping that 
they would be so nearly equal in visibil- 
ity as to afford a uniform test with 
familiar objects. But his letters were not 
the most familiar forms. In books and 
papers, capitals are not used nearly so 
much as are the small letters ; and block 
letters are used very little, as compared 
with letters that have lines of differing 
widths and spaces of various sizes and 
shapes. 

As it was, Snellen, for his first test 
types, rejected nearly half the letters 
of the alphabet as unsuited to his pur- 
pose. Later he omitted more, and others 
who have published test cards of block 
letters have reduced still further the 
number used. Snellen also introduced 
other figures on his test cards—the 
circle, the cross, the square, and the 
incomplete square. The last could be 
turned in different directions and was 
later modified to form his illiterate test, 
the widely known “Snellen E.” 

The Snellen arrangement of test let- 
ters on one large card to be placed at 
twenty feet from the patient, limited 
the use of his test. But the distance at 
which it was used, with the expression 
20/20 for normal vision, became a kind 
of superstition among those who had 
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not mastered the principles upon which 
the test was based. The expressions 
20/40 or 20/200 merely mean that the 
letters seen had to be brought that 
much nearer the eye than the distance 
at which they could be seen by eyes 
having standard vision. They have often 
been misinterpreted to imply that the 
whole function of vision was impaired 
to that extent. The eye with 20/40 
was said to have lost half its vision; 
and with 20/200, nine tenths of the 
vision was gone. When distances were 
given in meters, instead of feet, the 
basic distance taken was six meters, a 
few inches short of twenty feet, to make 
the chart as much like Snellen’s as pos- 
sible, instead of putting it on a decimal 
basis. The international test of visual 
acuity, the broken ring of Landolt, was 
placed on a decimal basis of 5 to 50 
meters, as it should be, with the wider 
use of decimal systems throughout the 
world. The Snellen standard of 20/20 
for “normal,” and 20/30 or 20/70 for im- 
paired vision, mystifies judges, lawyers, 
industrial commissions, and insurance 
agents, who daily think in terms of dol- 
lars and cents. The change to a decimal 
system is worth making and it is easy, 
now that we use meters instead of feet 
to express visual acuity. 

Another change, of greater practical 
importance for sight testing, is to get 
away from the poor light, such as is 
commonly used for vision testing. With 
an office illumination of 10 to 50 foot- 
candles we test the sight and prescribe 
the glasses that are to be used on the 
golf course or in automobile driving 
with the daylight illumination of 500 to 
5,000 foot-candles. 

In all optical instruments the dia- 
phragm, to cut out aberrent rays, is 
just as important as the lenses and the 
fine adjustments. In the eye, the size of 
the pupil greatly affects the glass that 
will be chosen by any subjective test- 
ing. The writer, with his correcting 
lenses, has vision of 1.3 in each eye. But 
in watching the stars come out in the 
twilight, he can see better without his 
correcting lenses than with them; al- 
though without his correction in good 
daylight, his vision is only about 0.5. 
Exact knowledge of the practical ef- 
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fects of light variations on one’s own 
sight will help to greater accuracy in all 
our sight testing. | Edward Jackson. 


OPTIMUM ILLUMINATION 


Forced by the necessity of attaining 
maximal efficiency in the recent years 
of unremunerative business, every fac- 
tor that might have a bearing on pro- 
duction has undergone a microscopic 
scrutiny. An obvious subject for con- 
sideration has been to discover the 
optimum light for work of every kind. 
That illumination is closely related to 
efficiency has long been recognized. It 
is so obvious that it could not be over- 
looked, but only recently have efforts 
been made to determine scientifically 
the exact nature of this relationship. 
Many different methods of measure- 
ment have been used, from the simple 
expedient of asking a group of workers 
to choose the kind and degree of light- 
ing they preferred, to such abstract 
methods as recording finger pressure on 
a key when diverse intensities of light 
were employed for reading, the assump- 
tion being that the tension of the indi- 
vidual will be expressed by pressure 
and that tension is related to comfort 
in reading and so will indicate the bet- 
ter lighting. 

There are as many workers in the 
field as there are varieties of approaches 
to the problem. Some of them are inter- 
ested purely from the laboratory view- 
point, others from the commercial, and 
still others from the governmental. 

The publications vary from the ultra- 
scientific to the obviously commercial. 
The latter appear as articles in the 
lighter magazines and in books in- 
tended for lay readers, the former in 
technical journals. 

In this issue is published a practical 
paper on “Illumination intensities for 
reading” (p. 1036). As stated therein, 
most workers have agreed that visual 
acuity reaches its practical maximum 
at 10 to 20 foot-candles of illumina- 
tion, higher intensities adding very 
little; but that this is not a measure of 
visual efficiency. The author cites ex- 
periments showing an optimum of eight 
to ten foot-candles for letter sorting, 
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and no fatigue in reading at three. 

Ferree and Rand have tabulated tests 
indicating that more light is needed for 
the presbyopic eye and all have agreed 
that the optimum varies with the nature 
of the work, higher intensities being 
needed for fine work. 

A few minutes spent with a photome- 
ter in hand will prove interesting to 
those who have never experimented 
with one. The editor had occasion re- 
cently to measure the illumination in 
one of the schools of his city. On a 
somewhat cloudy day, and with all 
overhead lights turned on, the instru- 
ment indicated a fairly uniform average 
of seven foot-candles at desk height and 
within a few feet above or below this. 
The fixtures were in a high ceiling, so 
that there was marked diffusion. Only 
within two or three feet of the globes 
did the intensity materially change, but 
within this area, that is, in the zone of 
direct, not diffuse, light, the variations 
were very great. This applies to the 
artificial lighting of most reading charts 
on which there will often be differences 
of 5. percent or more, unless the light 
comes from a considerable distance. Un- 
fortunately, the candle power for indi- 
rect lighting or diffuse illumination 
must be greatly increased to produce 
even small increases of foot-candles at 
the desired point. If, however, it is pos- 
sible to supplement the diffuse light 
with direct light, a very good effect is 
produced and considerable expense may 
be saved. 

Studies on illumination are impor- 
tant and desirable. The problem must 
be considered from many angles and 
care should be exercised not to draw 
too sweeping deductions from insuffi- 
cient data; as, for example, that be- 
cause one hundred foot-candles produce 
greater efficiency than one foot-candle, 
one hundred foot-candles should be 
used, all the intermediate possibilities 
being overlooked. 

The impression of the lighting in a 
schoolroom in which the photometer 
indicates seven foot-candles at desk 
height is that it would be adequate and 
restful for performing any but fine 
work, but for that the addition of five 
or ten foot-candles would be gratefully 
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received and would probably add to 
efficiency and comfort in prolonged 
close work. Higher intensities would 
seem indicated under special circum- 
stances only. Lawrence T. Post. 


BOOK NOTICES 


Aids to ophthalmology. By N. Bishop 
Harman. Eighth edition, 242 pages, 
203 illustrations. Cloth binding. Bail- 
lire, Tindall & Cox, London: Wil- 
liam Wood & Company, Baltimore, 
1935, price $1.50. 


This is the eighth edition of a prac- 
tical ophthalmology. Small type is used 
so that much material is covered in a 
very inexpensive textbook. The past 
year has witnessed the printing of at 
least four of these small textbooks. It is 
surprising that there is sufficient de- 
mand to justify such a large number. 
This eighth edition is one of the good 
ones. Lawrence T. Post. 


Radium treatment of skin diseases, new 
growths, diseases of the eyes and ton- 
sils. By Francis H. Williams. 118 
pages, 12 figures. Cloth binding. The 
Stratford Company, Boston, 1935, 
price $2.00. 

The section on radium treatment of 
the eyes occupies approximately 2% 
pages. It is rather disappointing in 
many respects although it has value in 
others. Good results are claimed in the 
treatment of opacities of the cornea and 
of the lens. In 17 cases of opacity of the 
cornea “there was improvement in all 
cases but one, in which there were com- 
plications.” The data, however, are 
disappointingly vague and the detailed 
cases few in number. Possibly these 
cases have been reported more carefully 
elsewhere. If 21 of 40 cataract patients 
experienced visual improvement and in 
the remaining 19 there were good 
reasons for failure, namely, five due to 
many complications, 13 to too late 
treatment, this form of therapy de- 
serves more serious consideration than 
has been given it. 

Radium is generally held to be of 
value in treatment of neoplasms of the 
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lids and in vernal catarrh. The latter is 
not mentioned. One case of retinitis 
pigmentosa is cited in which, after 33 
treatments over 2% years, the vision 
remained the same in the right eye but 
in the left improved from 10/200 to 
4/30, and the field from a contraction so 
great “that she could do very little and 
could not go about alone,” to normal. 

Suitable instruments for the applica- 
tion of radium are described and illus- 
trated. A chart indicates the necessary 
filters. 

The reader is impressed with the re- 
markable results but cannot help but 
regret that exact ophthalmic observa- 
tions do not accompany the reports. 

Lawrence T. Post. 


General ophthalmology: A short trea- 
tise for students and practitioners. By 
S. A. Agatston. 170 pages, no illustra- 


BOOK NOTICES 


tions. Leatherette binding, J. S. Kor- 

nicker, 333 West 52d Street, New 

York City, 1935, price $2.00. 

This four-by-six-inch book is rather 
an ophthalmic encyclopedia than a true 
textbook. It approaches the digest form 
so popular with medical students. Most 
of the important ocular conditions are 
touched upon, although of necessity in 
very abbreviated form. In recommend- 
ing a textbook for students of medicine, 
the instructor may hesitate between a 
fairly complete treatise, such as the 
textbooks of Parsons and of Mayou, 
which may be used as reference books 
and so fulfill most of the ophthalmic 
needs of the physician not specializing 
in ophthalmology or a much less ex- 
pensive outline of ophthalmology. If the 
latter is chosen, this text of Dr. Agat- 
ston will prove useful. 

Lawrence T. Post. 
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ABSTRACT DEPARTMENT 


EDITED By Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to 
those formerly used in the Ophthalmic Year Book. It must be remembered that any given 
paper may belong to several divisions of ophthalmology, although here it is only men- 
tioned in one. Not all of the headings will necessarily be found in any one issue of the 


CLASSIFICATION 


Journal. 


1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crystalline lens 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and his- 
tory 

19. Anatomy and embryology 


9. CRYSTALLINE LENS 
Goodman, E. L. Endophthalmitis 
phacoanaphylactica. Arch. of Ophth., 
1935, v. 14, July, pp. 90-98. 


Seven hundred cataract patients were 
tested by the intradermal test with bo- 
vine lens antigen. Five percent were 
regarded as truly hypersensitive to lens 
protein. No evidence of congenital hy- 
persensitivity to lens protein was 
found. It is concluded that sensitivity 
tests are indicated (1) in patients with 
one eye in whom the capsule of the lens 
of the other eye was opened before 
enucleation, (2) in those who had an 
abnormal postoperative reaction after 
cataract extraction and in whom cap- 
sulotomy is contemplated, (3) after 
endophthalmitis and before operation 
on the other eye. Every patient should 
be desensitized who has a two-plus re- 
action or more. Desensitization is con- 
traindicated during the active stage of 
endophthalmitis phacoanaphylactica. 
The technique of desensitization is 
given. J. Hewitt Judd. 


Hartshorne, Isaac. Comparison of in- 
tracapsular methods of cataract ex- 
tractions. Amer. Jour. Ophth., 1935, v. 
18, Sept., pp. 835-844. 


Kurz, Otto. Morphology of congeni- 
tal cataract with formation of crystals. 
Klin. M. f. Augenh., 1935, v. 95, July, 
p. 64. (IIl.) 
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Two cases occurring in mother aged 
forty-two years and son aged twelve 
years indicated a dominant-hereditary 
transmission. At the center the crystals 
were completely opaque, but they be- 
came lighter toward the periphery and 
finally transparent. The axial lesion 
must develop very early, progressing 
beyond fetal life. Morphologically this 
type may be classed under the group 
of coralliform and fusiform cataracts. 

C. Zimmermann. 


Liebermann, L. The question of in- 
tracapsular extraction. Klin. M. f. Au- 
genh., 1935, v. 95, July, p. 47. 


Referring to Denig’s article (Ameri- 
can Journal of Ophthalmology, 1935, 
volume 18, page 795), the author avoids 
the dangers of intracapsular extraction 
by using akinesia, a muscular bridle 
suture, no iridectomy, tumbling of the 
lens, and Kuhnt’s conjunctival flap. 

C. Zimmermann. 


Malbran, Jorge. Barraquer’s cataract 
operation or phacoérisis. La Semana 
Med., 1935, v. 42, July 25, pp. 238-248. 


The author gives a detailed descrip- 
tion of the armamentarium and of the 
steps of the operation; with a discus- 
sion of operative complications and re- 
port of a few illustrative cases. 


W. H. Crisp. 
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Margenat, J. My experience with 
phacoérisis. Arch. de Oft. de Buenos 
Aires, 1935, v. 10, April-May, p. 285. 

Over a hundred extractions have giv- 
en good results. The technique as 
learned by the author at Barraquer’s 


clinic is described minutely. 
M. Davidson. 


Monjukova, H. K. A rare form of 
myotonic dystrophy and cataract. So- 
vietskii Viestnik Opht., 1935, v. 6, pt. 5, 
p. 669. 

In a man of twenty-seven years, con- 
genital cataracts were associated with 
symptoms of myotony and endocrine 
disturbance. Ray K. Daily. 


Paton, R. T. Curved cataract knife 
and its advantages. Arch. of Ophth., 
1935, v. 14, July, pp. 108-109. 

This is a description of a knife with 
a blade curved on the flat edge, which 
the author uses in making the section 
in eyes with a shallow anterior cham- 
ber. The best curve was found to be 
about 1 mm. below the horizontal. 

J. Hewitt Judd. 


Pittenger, B. N. Ectopia lentis. Arch. 
of Ophth., 1935, v. 13, June, pp. 1051- 
1055. 

This is a report of twenty-two cases 
in five successive generations. Thirteen 
cases were personally examined and 
nine more were vouched for by mem- 
bers of the family. The vision of only 
two of those examined was improved 
by glasses. Discission was done in one 
without success. Four cases are report- 
ed in detail. The literature is reviewed 
and a genealogic table is included. 


J. Hewitt Judd. 


Tiscornea, B. J. Ectopia lentis. 
Arch. de Oft. de Buenos Aires, 1935, v. 
10, April-May, p. 251. 

The desirability of limiting the term 
to congenital symmetric bilateral dis- 
placements of the lens is stressed, and 
a case is reported in a child of five years. 
No other case could be traced in the 
family history. M. Davidson. 


Vanna, M., and Wilska, A. A method 
of measuring the fluorescence of the 
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living human lens and its dependence 
on age. Klin. M. f. Augenh., 1935, v. 95, 
July, p. 53. (IIl.) 

For a quantitative determination of 
the fluorescence of the lens, 409 most- 
ly normal eyes of 104 men and 146 
women between six and eighty-one 
years of age were examined entoptical- 
ly with an apparatus which is described 
in detail. The fluorescence increased 
with advancing age and was generally 
equal in both eyes, but differed in some 
pathologic conditions. In a diabetic pa- 
tient the fluorescence values were un- 
usually high. It was not possible to 
state exactly which wave lengths pro- 
duced the fluorescence of different 
lenses or to ascertain the cause of lens 
fluorescence and the degree of its de- 
pendence on ocular or general patho- 
logic conditions. | C. Zimmermann. 


Weinstein, P. The importance of vi- 
tamin C in biologic oxidation processes 
of the lens. Arch. f. Augenh., 1935, v. 
109, July, p. 221. 

A mutual relationship exists between 
vitamin C and cystein as indicated by 
the experimental demonstration that in 
vitro ascorbic acid prevents the cystein 
from becoming oxidized. Vitamin C 
and cystein disappear from the catarac- 
tous lens, but both are found in the 
capsule of such a lens. The aqueous 
promotes the internal respiratory func- 
tion of the lens by means of some cata- 
lyzer which is not identical with vita- 
min C. The permeability of the vessel 
walls changes with increasing age; and 
only diminished amounts of certain 
crystalloids such as glucose and vita- 
min C are able to diffuse. This change 
in permeability adversely affects the in- 
ternal respiration of the lens and is the 
cause of progressive formation of cata- 
ract. R. Grunfeld. 


10. RETINA AND VITREOUS 


Damel, C. S. Occlusion of the cen‘ral 
artery of the retina. Arch. de Oft. de 
Buenos Aires, 1935, v. 10, June, p. 395. 

A case of carefully observed occlu- 
sion of the central artery of the retina 
is described, and illustrated by fundus 
photographs taken at frequent inter- 
vals. Milky-white cloudiness, cherry- 
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red spot, and segmentation of the ar- 
terial and venous blood columns were 
present forty-eight hours after onset. 
Segmentation disappeared on the fifth 
day, and circulation was completely re- 
established on the twelfth day, when 
both arteries and veins were much di- 
lated. Optic atrophy and beginning pig- 
ment changes in and about the fovea 
were noted on the twenty-first day, 
when the vessels were already much 
narrowed. The patient presented a 
right hemiplegia which had followed an 
apoplectic seizure five months previ- 
ously, and he had a compensated mi- 
tral lesion. There was no evidence of 
arteriosclerosis. So the author believes 
the case one of embolism rather than 
thrombosis of the central artery. 
M. Davidson. 


Davis, W. T., and Sheppard, E. Ju- 
venile macular exudative retinitis (Juni- 
us). Arch. of Ophth., 1935, v. 13, June, 
pp. 960-970. 

The literature is reviewed and this 
condition is compared with senile cen- 
tral retinitis. Diagnosis is based on the 
patient’s youth, extreme chronicity 
without visual reduction comparable to 
the extent of the lesion, absence of hem- 
orrhages, and final recovery of normal 
vision with normal or nearly normal 
macula. Two cases are reported. The 
first, in an otherwise healthy mulatto 
woman aged twenty-three years, pre- 
sented bilaterally symmetric retinitis 
which remained unchanged for nearly 
eighteen months. In a man aged forty- 
one years the central retinal lesions 
were accompanied by angioid streaks. 
(Drawings, fundus photographs, col- 
ored plates.) J. Hewitt Judd. 


Fiamberti, A. M. Retinal spasm, a 
prodrome of maniac attack. Riv. Oto- 
Neuro-Oft., 1934, v. 11, Nov.-Dec., pp. 
605-615. 

Prior to a maniac access, a man of 
sixty-three years had a retinal vascular 
spasm manifested by marked defect of 
vision and contraction of the visual 
fields, and ophthalmoscopically by the 
characteristic appearance of spasm and 
by pallor of the disc and retinal edema. 
Injection of acetylcholine stopped the 
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retinal spasm but not the maniac ac- 
cess. The author hints that further 
studies may show a pathogenetic con- 
nection between diseases of psychic 
nature and some states of cerebral 
blood vessels of which the retinal ves- 
sels are an exponent. (Bibliography.) 
M. Lombardo. 


Filippi Gabardi, E. Occlusion of the 
central retinal artery. Rassegna Ital. 
d’Ottal., 1935, v. 4, May-June, p. 333. 

This article reviews the various path- 
ologic factors concerned in occlusion 
of the central retinal artery—including 
embolism, endarteritis obliterans, 
thromboarteritis, and angiospasm. Five 
cases of total or partial closure of the 
artery are presented and the pathogen- 
esis and symptomatology are carefully 
analyzed. It is not possible to offer a 
schematic plan of diagnosis for the 
various types, but each case must be 
carefully studied. Eugene M. Blake. 


Frandsen, Helga. Hemeralopia as an 
early criterion of A-avitaminosis, and 
clinical symptoms and treatment of 
this disease. Acta Ophth., 1935 supple- 
ment 4. (See Amer. Jour. Ophth., 1935, 
v. 18, April, p. 399.) 


Kahler, A. R., and O’Brien, C. S. Dis- 
ciform degeneration of the macula. 
Arch. of Ophth., 1935, v. 13, June, pp. 
937-959. 

Fifteen cases are reported in detail 
and illustrated by drawings. This sen- 
ile condition occurred in persons with 
generalized arteriosclerosis, usually as 
a bilateral gray, elevated mass under 
the retina, often accompanied by sub- 
retinal hemorrhages and pigmentary 
changes in the surrounding area, and 
occasionally by white punctate areas of 
retinal degeneration. The condition is 
not rare and may be confused with sar- 


coma of the choroid. 
J. Hewitt Judd. 


Katznelson, A. B. Angiomatosis ret- 
inae. Sovietskii Viestnik Opht., 1935, 
v. 6, pt. 4, p. 555. 

Two cases arose from congenital 
hereditary disturbance in development 
of the retinal capillaries. (Illustra- 
tions.) Ray K. Daily. 
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Knapp, Arnold. Present state of the 
operative treatment for detachment of 
the retina in Europe. Arch. of Ophth., 
1935, v. 13, June, pp. 1014-1017. 


The procedures used by the promin- 
ent operators are concisely presented. 
The tendency is to abandon deep pene- 
tration of the sclera and to attempt to 
obtain coagulation in the choroid by 
electrodes applied to the surface or the 
interstices of the sclera and by super- 
ficial perforating coagulation. 

J. Hewitt Judd. 


Knapp, Paul. Periphlebitis and endo- 
phlebitis obliterans. Klin. M. f. Au- 
genh., 1935, v. 94, June, p. 748. 

A woman aged twenty-four years in 
whom old lung tuberculosis was dem- 
onstrated by roentgen findings and a 
very positive Pirquet test, had attacks 
of tonsillitis, followed by rheumatism 
and the last one by papillitis and ret- 
inal periphlebitis and endophlebitis 
obliterans. Tonsillectomy was followed 
by gradual ocular improvement. The 
case is thought to demonstrate the 
etiologic influence of tonsil infection 
on typical periphlebitis and endophle- 
bitis obliterans. C. Zimmermann. 


Krause, A. C. Chemistry of the vitre- 
ous humor. 3. Lipids. Arch. of Ophth., 
1935, v. 13, June, pp. 1022-1025. 


The lipids were determined by ex- 
traction of the vitreous of bovine eyes 
with alcohol and purified petroleum 
benzin before and after alkaline hy- 
drolysis. The content of lipid is less 
than 0.014 mg. per hundred c. c. and of 
cholesterol less than 0.012 mg. Part of 
the lipid and cholesterol is bound to the 
proteins. Cholesterol fatty-acid ester is 
absent. The glistening particles seen in 
the vitreous probably result from liber- 
ation of the lipids of disintegrated mi- 


gratory leucocytes. 
« J. Hewitt Judd. 


Ludwig, Alfred. Diagnosis of juven- 
ile retinal hemorrhages. Klin. M. f. Au- 
genh., 1935, v. 9, June, p. 739. (IIl.) 

During heavy work a robust man of 
thirty-eight -years had a hemorrhage 
into the vitreous of his right eye. Ten 
years previously he had lost the sight 
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of his left eye from the same cause. 
There were no retinal, choroidal, or 
perivascular foci. The hemorrhages oc- 
curred from minute aneurisms of ar- 
terial branches, the stems and the veins 
not being involved. Not all cases have 
a tuberculous etiology. They may be 
due to congenitally inferior vascular 
development or to a labile neurovascu- 
lar system. C. Zimmermann. 


Pereira, R. F. The surgical treatment 
of retinal detachment. Arch. de Oft. de 
Buenos Aires, 1935, v. 10, April-May, 
p. 298. 

The Safar method, employed in fif- 
teen cases of detachment and preferred 
by the writer, is described in detail. 
Eight permanent reattachments and 
two temporary ones resulted. Tears, 
one to aS many as six, were found in 
twelve cases. Trauma was the cause in 
three cases. Expectant treatment for 
several weeks may be tried in the trau- 
matic cases, in which rest alone may 
bring about reattachment. Antiluetic, 
tuberculin, and iodide treatment should 
be resorted to before and after oper- 
ation even when such causal relation 
is only presumptive. M. Davidson. 


Peyret, J. A. Rigidity of the central 
artery of the retina. Arch. de Oft. de 
Buenos Aires, 1935, v. 10, June, p. 443. 

The Fritz index of the rigidity of the 
central artery as measured with Bail- 
liart’s ophthalmodynamometer was ap- 
plied by the writer to diagnosis and 
prognosis of cardiorenal affections in 
sixteen cases. He finds the test valu- 
able. Its application is of more impor- 
tance in such cases than in the diagnosis 
of intracranial hypertension. 

° M. Davidson. 


Scheurlen, Wolfgang. Heredity of 
pigmentary degeneration of the retina 
and its occurrence in Wiirttemberg and 
Hohenzollern. Klin. M. f. Augenh., 
1935, v. 94, June, p. 761. 

This report on all the 506 cases of 
retinitis pigmentosa which had been ex- 
amined at the eye clinic of the Univer- 
sity of Tiibingen since 1877 shows 
rather uniform distribution over the 
whole country. Out of the 506 patients 


i, 
k 
H 
{ 


5 
> 
5 


(325 men, 181 women), 458 had typical 
retinitis pigmentosa, 34 (children and 
youths only) “retinitis pigmentosa 
without pigment,” 9 retinitis punctata 
albescens, and 5 atypical retinitis pig- 
mentosa, and 34 were complicated by 
deafmutism or diminished hearing, 12 
by mental deficiency, and some by obes- 
ity, polydactyly, psychosis, or heredi- 
tary ataxia, Coéxisting ocular offections 
included congenital microphthalmos, 
keratoconus, excessive myopia, and 
glaucoma. There was no law of de- 
pendence between deaf-mutism and ret- 
initis pigmentosa. Near blood relation- 
ship of the parents cannot be a deter- 
mining factor, as this relationship was 
equally frequent in healthy lateral 
branches. According to the genealogic 
trees recessive heredity is possible. Of 
the 74 patients included in the genea- 
logic trees, seventy-two had no des- 
cendants. Only 22 had children and 
grandchildren, all healthy, with the ex- 
ception of one affected woman who had 
two diseased sons. Sterilization of 92 pa- 
tients would to date have prevented the 
births of only two hereditarily diseased, 
against 237 phenotypically healthy. 
C. Zimmermann. 


Sena, J. A. A free tuberculous nodule 
in the vitreous. Arch. de Oft. de Buenos 
Aires, 1935, v. 10, June, p. 419. 


A boy of thirteen years with a history 
of epileptic attacks of four years dur- 
ation, x-ray evidence of pulmonary tu- 
berculosis, and some evidence of he- 
reditary lues, appeared with an irido- 
cyclitis in the right eye of three months 
duration. A brilliant white spherical 
body of the size of a grain of rice was 
noted floating somewhat freely in the 
cloudy vitreous. A tentative diagnosis 
of cysticercus was made, and the eye 
was enucleated three months later be- 
cause of recurrent hypopyon. Micro- 
scopically, the encapsulated nodule was 
associated with an intense periphlebitic 
lesion, and was evidently a tubercle. 
Other tuberculous lesions were found in 
iris, ciliary body, and retina. In the ret- 
ina the lesions principally infiltrated 
the periphlebitic lymph spaces and did 
not invade the external layers of the 
retina. The propagation to the retina is 
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presumed to be along lymph spaces, 
and the vitreous is reached via the ret- 
ina. The case offers further evidence 
of the tuberculous nature of the retinal 
periphlebitis of the young. (Photomi- 
crographs. ) M. Davidson. 


Talkovskii, S. I. Pathology of fundus 
lesions based on hereditary changes in 
the peripheral vascular system. Soviet- 
= Viestnik Opht., 1935, v. 6, pt. 5, p. 


The family history of a patient with 
general arteriosclerosis and _ bilateral 
symmetric degenerative areas in retina 
and choroid revealed a number of mem- 
bers affected with disturbances of the 
peripheral vascular system in two gen- 
erations. Review of the literature and 
study of the case pointed to the pos- 
sibility of hereditary local lack of re- 
sistance in some parts of the vascular 
system. The ocular involvements are to 
be considered not as pathologic entities, 
but as manifestations of the general 
process. Ray K. Daily. 


Urrets Zavalia, A., and Obregon 
Oliva, R. Angioid streaks in the fundus. 
Arch. de Oft. de Buenos Aires, 1935, v. 
10, April-May, p. 223. (See Section 7, 
Uveal tract, sympathetic disease, and 
aqueous humor.) 


Visser-Heerema, J., and Weve, H. 
Results of diathermy treatment of ret- 
inal detachment at the eye clinic of the 
University of Utrecht in 1933 and 1934. 
Klin. M. f. Augenh., 1935, v. 94, June, 
p. 721. (IIl.) 


Of 210 very severe cases, 70 were of 
more than two months’ standing and 
not more than two or three patients 
were rejected as inoperable. Of 154 cas- 
es treated with diathermy, seven were 
still under clinical treatment on Janu- 
ary 1, 1935, so that 147 remained for 
evaluation of the results. Of these 108 
(73.5 percent) were cured. The year 
1934 showed progress over 1933, be- 
cause of greater experience and a bet- 
ter diathermic apparatus. Tears at the 
ora serrata and flat detachments from 
small holes gave favorable prognosis. 
In forty bilateral cases the period be- 
tween the involvements of the two eyes 
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varied considerably. While in bilateral 
cases the affection in the first eye was 
often attributed to traumatism, this 
was claimed in strikingly few as to the 
affection in the second eye. Diathermy 
is a very useful remedy and superior to 
other procedures. C. Zimmermann. 


Walker, C. B. A short-stop bident 
electrode for diathermic treatment of 
separated retina. Arch, of Ophth., 1935, 
v. 13, June, pp. 1056-1058. 


The prongs are 2 mm. apart but may 
be separated more by bending. The 
points are 0.5 mm. or 0.7 mm. in length 
and are fitted with a stop. The electrode 
may be double or single. It is not 
recommended for the primary barrage 
line but only for the secondary barrage 
and for stippling the enclosed area. 

J. Hewitt Judd. 


Wilson, R. P. Asteroid hyalitis (Ben- 
son’s disease). Giza Mem. Ophth. Lab., 
Fighth Annual Report, 1933, pp. 84-85. 


The author reports the case of a 
woman aged sixty years with a history 
of progressive diminution of vision for 
years. Fifteen days previously a severe 
bitemporal headache had been followed 
by misty vision which remained after 
the headache. Examination revealed 
corneal nebulae due to old trachoma, 
fundi and media normal except for hun- 
dreds of smooth light cream-colored 
spheres of various sizes, apparently 
fixed to the vitreous framework and not 
floating freely. The author regards the 
condition as the result of a degener- 
ative process probably of long duration. 

Lawrence Dunlap. 


Wilson, R. P. Onchocerciasis of the 
macula. Giza Mem. Ophth. Lab., eighth 
annual report, 1933, pp. 85-87. (See Sec- 
tion 17, Systemic diseases and para- 
sites. ) 


Wilson; R. P. Optotherapy in retin- 
itis pigmentosa. -Giza Mem. Ophth., 
Lab., eighth annual report, 1933, pp. 
111-112. 

Retinitis pigmentosa is comparative- 
ly common in Egypt (eight percent of 
all diseases of retina and choroid). The 
author is using 500 mouse units of 
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hormone 
pared by Organon Ltd., Oss, Holland) 
given in tablet form daily or 100 units 
subcutaneously for four to six weeks; 
but the results are not particularly en- : 


menformon (ovarian pre- 


couraging. Lawrence Dunlap. 
Zeeman, W. P. C., and Oltmanns, H. 
. Trauma and retinal detachment. 
Arch. of Ophth., 1935, v. 13, June, pp. 
971-980. 

Not all horseshoe-shaped tears re- 
sult directly from abnormal trauma, 
since in one case a horseshoe-shaped 
hole was observed to form by conflu- 
ence of three small oval holes. In an- 
other case, small round holes were 
observed to form after commotio ret- 
inae, probably as a result of microscopic 
tears in the tissue elements. Traumatic 
and spontaneous retinal detachments 
probably differ only in degree. In pro- 
portion to the trauma (violent, moder- 
ate, slight or physiologic) and accord- 
ing to the structural resistance of the 
supporting tissue of the retina, a direct 
tearing or beginning commotio fol- 
lowed by small holes, plus later tearing, 
may produce complete separation soon- 
er or later in a weak or normal eye. 
Tearing of the hyaloid membrane and 
the internal limiting membrane means 
tearing of the intraretinal supporting 
tissue and is therefore the first step to- 
ward detachment. If trauma is too 
slight to cause commotio retinae, it is 
impossible to assume that a later sepa- 
ration is due to this trauma. However, 
if separation follows very soon the eye 
was probably not normal and _ the 
trauma just sufficient to make the ret- 
ina tear, as in those cases in which the 
structure is so weak or fragile that 
physiolegic forces acting alone may 
produce detachment. (Drawings. ) 

J. Hewitt Judd. 


Zur Nedden. Theory and practice in 
traumatic detachment of the retina. 
Klin. M. f. Augenh., 1935, v. 94, June, 
p. 793. 

No one can prove that the retinal tear 
is the primary factor. It is not correct 
to speak of a curative effect of closure 
of the tear, unless this provides the de- 
sired surface agglutination between 


retina and choroid. Upon this depends 
the superiority of the recent operations 
over Gonin’s ignipuncture. It cannot be 
proved that exertions and concussions 
of the body can move the degenerated 
vitreous. Zur Nedden refutes the influ- 
ence of slight concussions and bodily 
exertions in myopic persons on detach- 
ment of the retina. Myopia with its 
stretching and degenerative symptoms 
does not in itself alone furnish the pre- 
disposition to detachment. Something 
else not revealed by our methods of ex- 
amination must be heredity. The dis- 
tinction between myopic and senile de- 
tachment is not justified. 
C. Zimmermann. 


11. OPTIC NERVE AND TOXIC 
AMBLYOPIAS 


Braun, Werner. Familial occurrence 
of drusen (colloid bodies) of the papilla. 
Klin. M. f. Augenh., 1935, v. 94, June, 
p. 734. 

3raun observed this condition in two 
generations of each of two families. 
Apart from anomalies of refraction 
there were no other diseases. The 
drusen are not stationary, but may 
slowly grow and change their position 
in the papillary tissue. 

C. Zimmermann. 


Duggan, W. F. Vascular basis of to- 
bacco amblyopia. Arch. of Ophth., 1935, 
v. 13, June, pp. 1059-1079. 


The literature is reviewed and is dis- 
cussed as to idiosyncrasy, diagnosis, 
and the salient features of this condi- 
tion. The results in thirty-four cases 
treated with nitroscleran are analyzed 
and tabulated. Of the group without 
atrophy, twenty-one (87.9 percent) at- 
tained vision of 20/30 in one or both 
eyes. Of ten patients with temporal op- 
tic atrophy, two showed marked 
improvement, seven slight improve- 
ment, and one was unimproved. 

J. Hewitt Judd. 


Grolman, G., and Magalhaes, A. In- 
fantile tabes. Arch. de Oft. de Buenos 
Aires, 1935, v. 10, April-May, p. 336. 

A case is described of bilateral tabetic 
optic atrophy with fixed pupils in a 
child of nine years. The optic atrophy 
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may be the only manifestation of in- 
fantile tabes, and advanced atrophy is 
compatible with relatively good vision. 
The erratic field disturbances may sug- 
gest glaucoma, retrobulbar neuritis, 
and hemianopsia. Miosis is rare, aniso- 
coria frequent. The cerebrospinal fluids 
of child and mother were positive. 
M. Davidson. 


Krasnoy, M. L. The effect of plasmo- 
cide (a new antimalarial agent) on the 
eye. Sovietskii Viestnik Opht., 1935, v. 
6, pt. 5, p. 662. 

Nine cases of ocular disease were 
caused by large doses of plasmocide. In 
eight cases there was bilateral optic 
atrophy with central scotoma and good 
peripheral vision, and in one case hy- 
peremia of the disc with congestion of 
the retinal veins. Ray K. Daily. 


Medinger, F., and Morard, G. Cranio- 
facial dysostosis (Crouzon’s disease). 
Contribution to study of its ocular 
manifestations. Arch. d’Opht., 1935, v. 
52, July, p. 489. 


A girl aged eight years presented a 
hard frontal boss prolonged anteriorly 
by an osseous crest. The rest of the 
cranium was normal. The facial bones 
were very deformed, the nose was short 
and hooked, the palate elevated, the 
eyeballs proptosed. There was right 
divergent strabismus. Ocular motility 
was normal, the pupils reacted nor- 
mally, right vision was 0.4, left vision 
0.8. The optic discs were pale, especially 
the right; borders sharply defined and 
arteries narrowed. X-rays showed ab- 
sence of sutures and numerous osseous 
digitations. The literature is analyzed 
and various theories are discussed. 
Treatment is unsatisfactory. (Illustra- 
tions, bibliography.) Derrick Vail. 


Terrien, F. Diagnostic value of papil- 
lary stasis in serous meningitis. Arch. 
d’Opht., 1935, v. 52, July, p. 465. 

Cases of serous meningitis or epen- 
dymitis are less rare as they are more 
carefully studied, are often unrecog- 
nized in light forms or are mistaken for 
brain tumor in severe forms. Eye find- 
ings aiding in the diagnosis are: (1) 
Papillary stasis, this is of very early ap- 
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pearance, always present (64 cases ana- 
lyzed), of moderate intensity (always 
less than choked disc due to tumor). 
The edema is more limited around the 
disc and is not mushroom-like. Hemor- 
rhage is exceptional. (2) Visual disturb- 
ances, present always and early. (3) 
Motor disturbances, found much less 
frequently than stasis; the external 
rectus muscle especially prone to be af- 
fected; the paralysis of short duration 
and disappearing quickly after decom- 
pression. (4) A hypophyseal syndrome 
with associated secondary endocrine 
symptoms. (5) The spinal fluid is nor- 
mal. Treatment is decompressive. 


Derrick Vail. 


C. A. Multiple sclerosis. 


Veasey, 
1935, v. 34, Feb., p. 


Northwest Med., 
60. 


The author reports the eye findings 
in a case of multiple sclerosis in a boy 
of fifteen years. The temporal half of 
each disc was pale. The field studies 
were variable, although both form and 
color fields were contracted. There 
were temporary obscurations of vision. 
Horizontal nystagmus developed later. 
Vision remained good but reading was 
very slow. M. E. Marcove. 


Wilson, R. P. Oxycephaly. Giza 
Mem. Ophth. Lab., eighth annual re- 
port, 1933, pp. 93-95. 

A typical case occurring in a boy 
aged nine years is reported. Family and 
past history were negative. V. was 
O. D. 30/60, O. S. fingers at 50 cm. 
Fundi and media were normal except 
for primary optic atrophy. 

Lawrence Dunlap. 


12. VISUAL TRACTS AND CENTERS 


Barlow, Aaron. Suprasellar arach- 
noid cyst. Arch. of Ophth., 1935, v. 14, 
July, pp. 53-60. 

Visual fields were secured early 
enough for field changes to be studied 
as they progressed from small bitem- 
poral hemianopic paracentral scoto- 
mata to total loss of vision in one eye 
and a constricted nasal field in the 
other. The eye grounds remained nor- 
mal during entire course. Perimetry 
made possible an accurate preoperative 
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localization of the lesion. Death of the 
patient prevented study of the return 
of his visual fields and acuity. (Six fig- 
ures.) J. Hewitt Judd. 


Barris, R. W. Disposition of fibers of 
retinal origin in the lateral geniculate 
body. Arch. of Ophth., 1935, v. 14, July, 

pp. 61-70. 


Cats mainly were used for this study, 
but in addition there was obtained the 
brain of a man whose right eye had 
been removed some time prior to death. 
The author concludes from his observa- 
tions that from an anatomic standpoint 
it is possible for a single impulse of 
retinal origin not only to pass to the 
visual cortex (by way of the lateral 
geniculate body) but to pass mediad 
to the superior colliculus and the pre- 
tectal area. Retinal impulses reaching 
the cortex via the geniculate body may 
also reach the superior colliculus by 
way of corticifugal fibers. It was also 
demonstrated that the pretectal area 
receives fibers of retinal origin. 


J. Hewitt Judd. 


Filippi-Gabardi, E. Further clinical 
contribution to knowledge of ocular 
syndromes from lesions of the internal 
carotid artery. Riv. Oto-Neuro-Oft., 
1934, v. 11, Nov.-Dec., pp. 591-604. 

A man of seventy-three years sud- 
denly lost the vision of the left eye, and 
a man of sixty-eight years and a woman 
of fifty-three complained of slowly fail- 
ing vision of the corresponding eye. All 
three showed atrophy of the optic 
nerve and sclerosis of the retinal ves- 
sels, and calcification of the correspond- 
ing internal carotid artery was shown 
in each case by radiography. A woman 
of fifty-eight years complained of rapid 
and complete abolition of vision of the 
right eye, which showed papilloretinal 
edema and isolated spots of edema 
along the course of the blood vessels, 
while nasal hemianopsia was found in 
the left field. In this case radiographic 
examination showed at the right ante- 
rolateral border of the sella a shadow 
which was interpreted as aneurismal 
dilatation of the right internal carotid 
and as cause of the edema of the right 
fundus, while calcification of the left 


internal carotid as revealed by x-ray 
was the cause of the hemianopsia. A 
man of fifty years became blind-in the 
right eye after showing temporal 
hemianopsia, and his left eye showed a 
marked defect of vision and temporal 
hemianopsia. At operation a large 
aneurismal vessel was found pressing 
on the optic nerve. (Bibliography, four 
plates.) M. Lombardo. 


Goldberg, F. G. Early visual field 
changes in tabes and the initial patho- 
logic focus in visual pathways. Sov- 
ietskii Viestnik Opht., 1935, v. 6, pt. 4, 
p. 508. 

A review of the literature on the still 
disputed location of the initial patho- 
logical focus is followed by detailed re- 
port of the eye symptoms of seventy- 
five cases of paresis. In seven cases the 
visual field studies of early visual in- 
volvement pointed to pathology of the 
chiasm, and in one case to involvement 
of the proximal portion of the optic 
nerves. Ray K. Daily. 


Kravkov, C. B. and Semenovskaia, E. 
H. The effect of prolonged hunger on 
vision. Sovietskii Viestnik Opht., 1935, 
v. 6, pt. 4, p. 519. 

Vision, color perception, and light 
sense were studied in a patient with 
cystitis treated by a fifty-day hunger 
cure. While visual acuity and color per- 
ception remained normal, there was de- 
cided reduction in dark adaptation. 

Ray K. Daily. 


13. EYEBALL AND ORBIT 


De Vincentiis, Giuseppe. A case of 
ocular malformation. Rassegna Ital. 
d’Ottal., 1935, v. 4,:May-June, p. 402. 
(See Section 14, Eyelids and lacrimal 
apparatus.) 


Eagleton, W. P. Exophthalmos from 
surgical diseases, especially as to in- 
volvement of the protective retrobulbar 
space. Arch. of Ophth., 1935, v. 14, July, 
pp. 1-40. 

A closed fasciomuscular space is de- 
scribed and termed the “protective ret- 
robulbar space.” It is filled with fat, 
has an arterial supply, cerebral in or- 
igin, and a diversified venous return. In- 
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crease in the total amount of arterioven- 
ous blood retained in this space causes 
exophthalmos. Suppurative involve- 
ment supposedly upsets the sympa- 
thetic nervous mechanism within this 
retrobulbar space, causing certain high- 
ly diagnostic and prognostic changes. 
Some of these changes are diminution 
or complete loss of vision, constriction 
or absence of retinal arteries, whitish 
nerve head, and corneal haziness out 
of proportion to the proptosis and pu- 
pillary abnormalities. Such symptoms 
require immediate opening and drain- 
age of the retrobulbar space, best 
accomplished through a lateral orbito- 
cranial approach. Otherwise the cavern- 
ous sinus becomes infected. (Seventeen 
case histories.) J. Hewitt Judd. 


Pavlov, H. M. Echinococcus cyst of 
the orbit. Sovietskii Viestnik Opht., 
1935, v. 6, pt. 4, p. 565. 


An echinococcus cyst was success- 
fully removed from the superoexternal 
portion of the orbit. (Illustrations.) 

Ray K. Daily. 


Reese, A. B. Exophthalmos. Arch. of 
Ophth., 1935, v. 14, July, pp. 41-52. 

Benign primary orbital tumors in- 
clude hemangiomas, gliomas of the op- 
tic nerve, mixed tumors of the lacrimal 
gland, and meningiomas of the optic 
nerve sheath. Operations in cases of 
exophthalmos may be for cosmetic pur- 
poses, relief of pain, protection of the 
cornea or excision of a tumor. Surgical 
techniques are discussed in some detail. 
(Drawings, colored plate.) 

J. Hewitt Judd. 


Spiratos, S. Biologic and epidemio- 
logic researches on streptococcus of the 
eye. Arch. d’Opht., 1935, v. 52, July, p. 
505. 


A woman aged forty years developed 
endophthalmitis in the right eye during 
lobar pneumonia from streptococcus 
viridans. Cultures from pus obtained 
from the vitreous of the affected eye 
revealed the same organism, while cul- 
tures from the conjunctival sac of the 
affected eye showed streptococcus 
hemolyticus. The author believes strep- 
tococcus viridans can turn into hemo- 
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lyticus or vice versa. Nine out of 
twenty-two cases of conjunctivitis (in 
Greece) were observed between Decem- 
ber and January. The seasonal varia- 
tion should be borne in mind in consid- 
ering operation during this period. 
( Bibliography.) Derrick Vail. 


Tiscornia, A., and Tiscornia, B. J. 
Familial congenital anophthalmos. 
Arch. de Oft. de Buenos Aires, 1935, 
v. 10, June, p. 355. 


Four cases of congenital bilateral 


anophthalmos in a family of nine chil-. 


dren are described. The ages were 19, 
16, 14, and 5 years respectively. Two 
were males and two females. Palpation 
of the orbital cavities gave indication 
of a rudimentary globe in only two of 
the cases. There is no evidence of 
heredolues, or of other cases in the 
family history. Another isolated case 
described showed consanguinity of the 
parents (cousins). M. Davidson. 


Velhagen, K., Jr. New investiga- 
tions concerning the active substances 
in the eye. Arch. f. Augenh., 1935, v. 
109, July, p. 195. 


In a previous paper the author proved 
the existence in the eye of a depressor 
agent apparently related to histamin 
and acetylcholin. His present investiga- 
tions bring further evidence as to the 
presence of acetylcholin in the retina 
and uvea. For detection of acetylcholin 
he uses Fiihner’s leech-muscle prepara- 
tion. R. Grunfeld. 


Wilson, R. P. Infective granuloma of 
orbit resembling Hodgkin’s disease. 
Giza Mem. Ophth. Lab., eighth annual 
report, 1933, pp. 87-91. 


A boy aged five years, with slight 
proptosis of both eyes and hard lumps 
in both cheeks of two years duration, 
had short attacks of fever (102° F.), the 
spleen not enlarged, but small palpable 
glands in axilla and groin. Progressive- 
ly he became more exophthalmic, and 
orbital tissue resembling Hodgkin’s 
disease was removed. There was no 
necrosis, nor large giant cells. 

Lawrence Dunlap. 
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14. EYELIDS AND LACRIMAL 
APPARATUS 
Barbel, I. E. The lysozyme content 
of tears after operations on the eyeball. 
Sovietskii Viestnik Opht., 1935, v. 6, pt. 
4, p. 446. (See Section 2, Therapeutics 
and operations. ) 


De Vincentiis, Giuseppe. A case of 
ocular malformation. Rassegna Ital. 
d’Ottal., 1935, v. 4, May-June, p. 402. 

De Vincentiis’ patient was a baby 
born of normal parents and with entire- 
ly negative history. The lids were di- 
vided in the median part by a broad 
fissure. Filling the defect in the lid was 
a mass of tissue, adherent to the globe, 
so as to leave only a small conjunc- 
tival sac. The outer halves of the lids 
were very full and swollen. The cornea 
was partly covered by the abnormal 
growth on the globe and appeared to 
be xerotic. Microscopic section of the 
excised tissue showed it to be composed 
of the usual lid structures, but abnor- 
mally developed. (6 figures.) 

Eugene M. Blake. 


Gunther, R. W. Blepharochalasis. 
Amer. Jour. Ophth., 1935, v. 18, Sept., 
pp. 832-834. 


Hulka, J. H. An improved technique 
for dissection of the lacrimal sac. Arch. 
of Ophth., 1935, v. 14, July, pp. 109-111. 

The author recommends a higher con- 
centration of epinephrin in the procaine 
hydrochloride, to prevent excessive 
bleeding, and he stresses careful injec- 
tion around the fundus of the sac. Three 
millimeters nasally from the anterior 
lacrimal crest, a direct incision is‘made 
toward the periosteum of the nasal 
process. of the maxilla, and the soft 
parts are separated from the bone with 
the blunt end of a Stevens scissors. 

J. Hewitt Judd. 


Kestenbaum, Alfred. Modification of 
the ectropion operation of Kuhnt- 
Szymanowsky. Klin. M. f. Augenh., 
1935, v.95, July, p. 51. (IIl.) 

The modification is described in de- 
tail with illustration. 

C. Zimmermann. 
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Pergola, Alfredo. Congenital ptosis 
associated with ocular malformation. 
Rassegna Ital. d’Ottal., 1935, v. 4, May- 
June, p. 371. 

Pergola has collected from the litera- 
ture the various anomalies which have 
been found associated with congenital 
ptosis. He reports three cases of his 
own. The first was of typical congenital 
bilateral ptosis in which the lid margin 
was much shortened, producing pseudo- 
epicanthus. The cilia of one-half the lid 
margin were longer and finer than usual 
and departed from the margin, running 
in a series of lines obliquely to join the 
eyebrow at its outer extremity. The 
other two cases were in brothers, and 
were examples of congenital, hereditary 
ptosis. The appearance was definitely 
mongolian and there was an increased 
distance between the internal commis- 
sures. (3 figures.) 

Eugene M. Blake. 


Refatullah, M. Webster operation for 
entropion of the upper lid. Proc. All- 
India Ophth. Soc., 1933, v. 3, pp. 116-120. 

The upper palpebral conjunctiva is 
split through the tarsus three milli- 
meters from and parallel to the lid 
margin, and a mucous-membrane graft 
from the lip is implanted. For a five year 
period 110 successes and only 11 
failures are reported. The failures were 
assigned to a faulty lid incision or ex- 
cessively thick graft. 

Lawrence G. Dunlap. 


Ridley, Frederick. The clinical sig- 
nificance of the composition of tears. 
Trans. Ophth. Soc. United Kingdom, 
1934, v. 54, p. 541. 

The protein of the tears enables them 
to wet the corneal surface perfectly, and 
gives the important function of produc- 
ing stable foam. The film of tears also 
protects the cornea from small foreign 
bodies. The tears protect against bac- 
terial infection by their lysozyme con- 
tent. Beulah Cushman. 


Ruys, A. C. Concretions in a lacrimal 
canaliculus caused by actinomyces. 
Brit. Jour. Ophth., 1935, v. 19, July, p. 
385. 
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This is the report of a woman aged 
thirty years who had suffered from epi- 
phora for more than two years. Smear 
and culture specimens convinced the 
author that the organism was ac- 
tinomyces. The canaliculus was slit and 
several clumps of soft yellowish ma- 
terial were removed from the duct. The 
clumps. consisted of filaments. (Four 
photomicrographs, nine references.) 

D. F. Harbridge. 


Subba Rao, P. R. Blepharitis ulcer- 
osa, syphilitic. Proc. All-India Ophth. 
Soc., 1933, v. 3, pp. 114-115. 


After luetic involvement of the right 
lids and conjunctiva, with a sloughing 
perforated cornea, phthisis bulbi re- 
sulted but the lids remained swollen 
and edematous, with lid margin ulcera- 
tions and yellowish thick purulent dis- 
charge. The blood Wassermann was 
found positive and intense antiluetic 
treatment restored the lids to normal in 
a fortnight. Lawrence G. Dunlap. 


Subba Rao, P. R. A case of primary 
chancre of the eyelid. Proc. All-India 
Ophth. Soc., 1933, v. 3, p. 113. 


A painless, indurated, ulcerated lid 
growth of twenty days duration was 
found to be accompanied by a positive 
Wassermann. Antiluetic treatment 
cured. Lawrence G. Dunlap. 


Wen, I. C. The development of the 
upper eyelid of the Chinese with special 
reference to the Mongolic fold. Chinese 
Med. Jour., 1934, v. 48, Dec., p. 1216. 


This is a comparison between the 
Mongolian and Caucasian lids. The 
skin fold is much more pronounced in 
the Chinese than in the white upper lid. 
Up to the seventeenth week, the lids 
are about the same thickness, but after 
this the Chinese lids are much thicker 
than those of the whites. This is due to 
the characteristic twisting of the or- 
bicularis muscle, the peculiar arrange- 
ment of the levator, and the deposition 
of fat. The orbicularis has a typical 
Z-shaped “kink” in the Chinese type 
which is not found in the white. The 
tendon fibers of the levator do not end 
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at the upper border of the tarsus in the 
Chinese as in the white, but extend 
downward to the “kink” of the orbicu- 
laris, almost to the lid margin. There 
is also a much larger deposit of fat at 
the upper margin of the tarsus, and 
scattered throughout the connective 
tissue and also under the skin. The au- 
thor concludes that the features which 
identify a Mongolian eye are due to 
the internal structures rather than the 
size and shape of the loose skin of the 
upper lid. M. E. Marcove. 


15. TUMORS 


Addario la Ferla, G. Contribution to 
the histogenesis of intraocular melano- 
mata. Lettura Oft., 1935, v. 12, April, 
p. 154. 


The clinical history and histologic 
findings in a case of melanoma of the 
ciliary body are presented. The author 
maintains that such tumors originate 
from ectodermal tissue, probably either 
the retinal pigment layer or the chroma- 
ophores of the uvea. The latter should 
be considered as primarily neurogliar, 
which later develop into melanoblasts 
and finally into the fusiform and 
branching chromatophores. Melanoma- 
ta, regardless of location, are neuro- 
epitheliomata upon which the melano- 
blasts have conferred a_ melanotic 
character. F. M. Crage. 


Biswas, P. K. Epidermoid carcinoma 
of the conjunctiva. Proc. All-India 
Ophth. Soc., 1933, v. 3, pp. 104-108. 

The author reports five cases, one 
arising from the palpebral conjunctiva, 
one from the caruncle, and three from 
the bulbar conjunctiva. 

Lawrence G. Dunlap. 


‘Dhruv, J. D. Malignant diseases in 
the orbit. Proc. All-India Ophth. Soc., 
1933, v. 3, pp. 142-144. 


A case of bilateral glioma of the retina 
is reported with discussion of the liter- 
ature, and also of sarcoma of the optic 
nerve, chloroma, melanoma of the con- 
junctiva, and rodent ulcer. 

Lawrence G. Dunlap. 


Fuchs, A. Circumscribed retinal de- 
tachment at the ora serrata in incipient 
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choroidal sarcoma. Klin. M. f. Augenh., 
1935, v. 95, July, p. 1. (IIl.) 


Four cases of incipient sarcoma of 
the choroid are described in which, as 
well as in two cases of his father’s, 
Fuchs found anatomically a minimal 
annular detachment of the retina at the 
ora serrata distant from the site of the 
tumor. As changes were not shown by 
the underlying choroid but only by the 
outer layers of the retina, it was as- 
sumed that the subretinal fluid was dis- 
charged by the retina, which had be- 
come affected by noxious matter from 
the vitreous. C. Zimmermann. 


‘ Gastew, A. A., and Werpoukhowsky, 
M. M. Sarcoma of the cornea. Ann. 
d’Ocul., 1935, v. 172, July, pp. 587-595. 

Most sarcomas of the cornea have 
their origin at the limbus or in the bul- 
bar conjunctiva and extend on to the 
cornea. Corneal sarcomas do not have a 
great tendency to spread by metastasis 
and may occasionally be removed with 
preservation of vision. The authors re- 
port such a case in a woman of forty 
years. A small protruding mass devel- 
oped on the right eye after slight i injury 
from a straw. The growth rapidly in- 
creased in size, extending from the in- 
ferior limbus to cover much of the lower 
portion of the cornea. The tumor was 
dissected from the cornea and a wedge 
of vascular conjunctiva was removed. 
The dissection was followed by gal- 
vanocautery of the blood vessels. The 
wound healed by first intention, leaving 
a clear cornea. The patient was subse- 
quently lost sight of. A diagnosis of sar- 
coma was confirmed by histologic study 
although the type was not definitely de- 
termined. John C. Long. 


Golovin, S. S. Diagnosis and surgical 
treatment of orbital neoplasms. Soviet- 


skii Viestnik Opht., 
597. 

The paper includes a classification 
chart for diagnostic purposes and a 
tabulated report of 249 surgical proce- 
dures. The author’s approach to the 
orbit, by means of two incisions diverg- 
ing from the outer angle and following 
the orbital margins, gives better access 
to the inner angle of the orbit and 
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leaves less conspicuous scars than the 
Kronlein operation. (Illustrations. ) 
Ray K. Daily. 


Hay, P. J. Sarcoma of orbit following 
trauma. Trans. Ophth. Soc. United 
Kingdom, 1934, v. 54, p. 576. 


A boy three years old fell and ran the 
spout of an oil can through the lower 
lid. into the orbit. Two months later a 
convergent strabismus developed, and 
in another month proptosis. One month 
after this an exploratory operation was 
done, but no improvement followed. 
Eight months later a Kroénlein opera- 
tion was performed and a well defined 
tumor was found behind and about the 
same size as the globe, and encircling 
the optic nerve. Examination of the 
tissue showed sarcoma. 

Beulah Cushman. 


Irvine, A. R. Retinoblastoma: report 
of a case. Arch. of Ophth., 1935, v. 13, 
May, pp. 858-861. 


The left eye of a boy aged three years 
was enucleated for a retinoblastoma. 
Four months later there was a metasta- 
sis over the zygoma, followed by others 
in the frontal bone and the sternum. 
Death ensued in spite of radiation. 

J. Hewitt Judd. 


Klein, Miklos. Choroidal sarcoma in 
diffuse sarcomatosis of the leptomen- 
inges. Zeit. f. Augenh., 1935, v. 86, July, 
p. 287. 


Diffuse sarcomatosis of the lepto- 
meninges is a rarity. In a four-year-old 
boy the first manifestation suggested an 
acute febrile disease. Brain tumor was 
clinically suggested by papilledema and 
paralysis of some of the cranial nerves. 
At autopsy no tumor was seen, though 
a change in the leptomeninges was 
grossly visible. Microscopic examina- 
tion revealed a small round-cell sar- 
comatosis of the leptomeninges which 
extended into the orbit and the interior 
of the eye by way of the chiasm and the 
cranial nerves. The tumor also invaded 
the brain substance by way of the large 
vessels, which were completely enman- 
tled. A circumscribed tumor mass was 
found only in one lateral ventricle at the 
tela choroidea and in the occipital lobe. 

F. Herbert Haessler. 
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Last, M. A. Mixed tumor of the orbit 
of the salivary gland type; successful 
removal, with preservation of eyeball. 
Arch. of Ophth., 1935, v. 13, May, pp. 
812-818. 


An encapsulated, mixed tumor of the 
parotid salivary gland type was re- 
moved by a Kronlein resection from a 
man aged thirty-two years who had de- 
veloped unilateral ptosis. exophthal- 
mos, and vertical diplopia. The pressure 
of the tumor on the globe produced 
astigmatic changes and corrugation 
folds of the retina. After its removal, the 
exophthalmos and wrinkling of the 
retina disappeared, and there was no 
recurrence in a year and a half. (Photo- 
micrographs. ) J. Hewitt Judd. 


'Possenti, Giovanni. Radium therapy 
in ocular neoplasms. Ann. di Ottal., 
1935, v. 63, May, p. 387. 


The author reviews the more recent 
literature on radium in ocular neo- 
plasms and considers each case in rela- 
tion to the nature of the growth and the 
tissue involved. He covers in detail the 
work done in the University Clinic at 
Bari. The treatment is valuable espe- 
cially in many forms of palpebral 
tumor. (Bibliography.) 

Park Lewis. 


Reese, A. B. Exophthalmos. Arch. of 
Ophth., 1935, v. 14, July, pp. 41-52. (See 
Section 13, Eyeball and orbit.) 


Sitchevska, Olga. Neurinoma of the 
orbit. Arch. of Ophth., 1935, v. 14, July, 
pp. 71-81. 


A case in a white woman aged 
twenty-eight years is described. Ex- 
ophthalmos had slowly developed over 
a period of two and one-half years. Op- 
eration was refused and a series of 
roentgen-ray treatments were substi- 
tuted without favorable result. The 
condition gradually grew worse and at 
operation a firm encapsulated tumor 
was removed. The cosmetic result was 
good, and vision gradually returned to 
20/20. The pathologic diagnosis was 
not certain, but that of neurinoma or 
perineural fibroblastoma was accepted 
with certain reservations. (Photo- 
graphs.) J. Hewitt Judd. 


| 
by 
4 
Le 
ey 
? 
vw 
» 
4 
ag 


1078 


‘Vella, Federico. Primary melanosar- 

coma of the bulbar conjunctiva and 
genesis of the melanin. Lettura Oft., 
1934, v. 11, Nov. 


The tumor originated from a nevus. 
From clinical studies, and from micro- 
scopic and histochemical examinations 
of the sarcomatous tissue, the author 
concludes that the melanin encountered 
in the tumor did not originate from 
hematin but from biologic activity of 
the tumor cells. The melanin showed 
characteristic and_ specific biologic 
properties. (Sections, bibliography.) 

F. M. Crage. 


Venco, Luigi. Choroidal metastasis of 
a thyroid tumor. Ann. di Ottal., 1935, v. 
63, June, p. 401. 


This occurred in a man of fifty-nine 
years who had a recurrent thyroid tu- 
mor. The metastatic nodules were simi- 
lar to those found in the primary tu- 
mor. The author reviews the literature 
on ocular metastasis of thyroid tumors. 
(Bibliography, plates, one is color.) 

Park Lewis. 


16. INJURIES 


Boardman, W. W. Rapidly develop- 
ing cataract after dinitrophenol. Jour. 
Amer. Med. Assoc., 1935, v. 105, July 
13, p. 108. 


Six cases of cataract developing in 
seven to thirty days following intermit- 
tent but prolonged use of dinitrophenol 
are briefly reported. The ages of the pa- 
tients ranged from thirty-six to fifty 
years. George H. Stine. 


Chevtchouk, J. Traumatisms in chil- 
dren. (Data of the ophthalmic clinic of 
the Kiew Institute of Medicine during 
twenty-five years.) Ann. d’Ocul., 1935, 
v. 172, June, pp. 457-466. 

This is a statistical study of 773 eye 
injuries in children up to sixteen years 
of age. Of this number 548 were boys 
and 225 were girls. Sixty-seven percent 
of the injuries were severe. The types 
of lesion encountered were: cuts 65 per- 
cent, contusions 21, burns 3.3, foreign 
bodies 10.5 percent. Eleven tables show 
age, year, object producing the injury, 
type of lesion, complications, and so on. 
In 273 cases there were serious com- 
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plications. Sixteen cases of sympathetic 
ophthalmia were encountered. 


John C. Long. 


Giannantoni, C. Lesions of the retina 
and optic nerve (anatomic and path- 
ologic research). Lettura Oft., 1935, v. 
12, Jan., p. 3. 

Lethal and fractional doses of an al- 
ternating current of 190 to 250 volts 
were administered to rabbits. The most 
marked pathologic changes in the retina 
were in the nerve cells of the multipolar 
layer and the internal granular layer. 
In the optic nerve the axis cylinders 
were swollen in some cases, while in 
other cases they showed finely granular 
changes. Vacuolization was frequent. 
The graver lesions were found in the 
group of animals subjected to the long- 
est fractional applications of electricity. 

F. M. Crage. 


Hudelo, André. Traumatic prolifera- 
tion of iris pigment and anterior cham- 
ber cyst. Arch. d’Opht., 1935, v. 52, 
June, p. 410. 

The first part of this paper is con- 
cerned with discussion of two cases of 
traumatic proliferation of iris pigment. 
The first case, the result of a perforating 
wound, showed on pathologic examina- 
tion a trilobular cyst filling the entire 
anterior chamber, lined with typical iris 
pigment epithelium, but not connected 
with the iris epithelium, as proved by 
serial sections. The second case, due to 
a nonperforating injury, showed a cyst 
of the anterior chamber attached to the 
posterior surface of the cornea and 
bounded posteriorly by noncellular tis- 
sue, part of the ruptured Descemet’s 
membrane. In addition there was a 
proliferation of pigment tissue in the 
anterior layers of the iris in front of the 
dilator. It consisted of a double layer of 
pigment cells separated by a fine thin 
space, which the author believed would 
have eventually become cystic. 

To explain these cases, the author 
believes that pieces of pigment epitheli- 
um from the posterior portion of the 
iris had been detached as a result of 
trauma, and had proliferated. The sec- 
ond part of the paper reports histologic 
examination of a case of traumatic sub- 
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endothelial cyst. (Illustrations, bibli- 
ography.) Derrick Vail. 


Hulka, J. H. A simple instrument for 
curetting the rust from the bed of a cor- 
neal foreign body. Arch. of Ophth., 
1935, v. 13, June, pp. 1058. 


Clean and smooth removal is ob- 


tained by rotation of a carbon steel drill, 
J. Hewitt Judd. 


gauge 70 or 60. 


Klauber, E. Lesion of the cornea by 
pantocaine. Klin. M. f. Augenh., 1935, v. 
95, July, p. 87. 

A few minutes after instillation of 
four drops of a freshly prepared one- 
percent solution of pantocaine into the 
eyes of a woman of sixty-five years the 
epithelium of each cornea came away 
over a large area, leaving only the mar- 
ginal parts intact. The affection healed 
within a week without permanent dam- 
age. C. Zimmermann. 


Lichtner, V. A. Lowered corneal 
sensitivity in some groups of workers 
at the Saratov Industry. Sovietskii 
Viestnik Opht., 1935, v. 6, p. 5, p. 697. 

The tabulated report shows diminu- 
tion of corneal sensitivity after repeated 
injuries by foreign bodies, also as a re- 
sult of high temperature, or after re- 
peated attacks of electric conjunctivitis. 


Ray K. Daily. 


Mattiucci, A. T. Calcium chloride in 
certain ocular traumas. Lettura Oft., 
1935, v. 12, March, p. 99. 

The author describes a case of sympa- 
thetic ophthalmia and five serious cases 
of perforating injury involving the 
uvea, treated successfully with intra- 
venous injections of calcium gluconate. 
Improvement was rapid and prompt. 
The drug was used daily or on alternate 
days in 8 or 10 c. c. doses. No untoward 
reactions were seen. Hypertensive cases 
were excluded. Diabetes was no contra- 
indication. F, M. Crage. 


Moretti, Egisto. A case of total retro- 
grade permeability of the lacrimal pas- 
sage. Rassegna Ital. d’Ottal., 1935, v. 4, 
May-June, p. 420. 


After an injury to the region of the 
left lacrimal sac by a blow from a bull’s 
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horn, Moretti’s patient, a man of 
twenty-nine years, presented complete 
retrograde permeability of the tear 
passage. X-ray showed no bony change 
and a lacrimal probe passed normally 
into the nose. There were no symptoms 
except when the patient held the nose 
and closed the mouth, when air, fluid, 
or smoke would emerge freely from the 
puncta. Eugene M. Blake. 


Prszibilskaia, I. I. Traumatic and 
hemianopic scotomata. Sovietskii 
Viestnik Opht., 1935, v. 6, pt. 5, p. 672. 


A day and a half after a blow on the 
occiput a man of forty-six years devel- 
oped a right paracentral hemianopic 
scotoma which made reading very diffi- 
cult. The author attributes this to a 
subdural hemorrhage pressing on the 
calcarine fissure. He points out that 
injury to the visual centers may be im- 
mediate or late, and that visual disturb- 
ances following injury call for examina- 
tion of the visual field. 

Ray K. Daily. 


Van Duyse and Van Canneyt. Does 
traumatism favor appearance of experi- 
mental syphilitic manifestations (pri- 
mary and metastatic) of the eye, and 
can it aggravate existing lesions? Arch. 
d’Opht., 1935, v. 52, July, p. 481. 

In attempting to answer the ques- 
tions, the authors inoculated rabbits 
with syphilitic material and then pro- 
duced ocular trauma. They conclude 
that traumatism does not favor devel- 
opment of syphilitic lesions. Coinci- 
dence must be considered. (Illustra- 
tions.) Derrick Vail. 


17. SYSTEMIC DISEASES AND 
PARASITES 

Anderson, W. B. Ophthalmomyiasis. 
Amer. Jour. Ophth., 1935, v. 18, Aug., 
pp. 699-705. 

Bellavia, Alfonso. The eye and dia- 
betes. Rassegna Ital. d’Ottal., 1935, v. 
4, May-June. p. 270. 

In this article of some sixty pages 
the author surveys the relationship be- 
tween diabetes mellitus and ocular 
pathology. The changes in each struc- 
ture of the eye are considered, and 
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cases cited and discussed. The article 
ends with a summary of the many 
theories as to the causation of refrac- 
tive changes in diabetes. 

Eugene M. Blake. 


Bhaduri, B. N. Some observations on 
the leprous affections of the eye. Proc. 
All-India Ophth. Soc., 1933, v. 3, pp. 
150-157. 


Biomicroscopic examination discloses 
more frequent eye leprosy than is usu- 
ally suspected. Pigment and cellular 
deposits on the posterior surface of the 
cornea and irregular pupillary dilata- 
tion under a mydriatic due to lepra 
nodules in the outer half of the iris are 
nearly constant findings. Syphilitic 
iritis rarely recurs but leprous iritis re- 
curs regularly with every reactionary 
phase. Wide iridectomy is advised to 
prevent the certain pupillary occlusion 
and loss of visual function. In more 
than one hundred cases of intraocular 
operation in lepers, pyogenic infection 
was unknown. 

Lawrence G. Dunlap. 


Blobner, Ferdinand. Pigment stripes, 
pseudoxanthoma elasticum, and epilep- 
sy in two brothers. Klin. M. f. Augenh., 
1935, v. 95, July, p. 12. (IIl.) 

Two brothers aged twenty and eight- 
een years, of mongoloid facial expres- 
sion, dark color of iris and hair, and 
intensely pigmented skin, presented the 
typical picture of pigment stripes in 
each eye with pseudoxanthoma elas- 
ticum, drusen of the fundi, incipient 
macular degeneration, tortuosity of the 
arteries, narrow veins, remnants of 
pupillary membrane, and slight aniso- 
coria with good pupillary reaction. 
Both had epileptic attacks without 
psychic disturbances, and a somewhat 
abnormal bodily structure with a tend- 
ency toward the feminine type. The 
various discrepant theories on the 
etiology of—pigment stripes are dis- 
cussed in detail. The symptom complex 
in these brothers spoke for a heredo- 
degenerative syndrome. 

C. Zimmermann. 


Bracci-Torsi, Harry. Clinical contri- 
bution to ocular manifestations in the 
exudative diathesis (Czeny). Ann. di 
Ottal., 1935, v. 63, May, p. 359. 


The author describes a number of 
cases of the exudative diathesis of 
Czeny in young children with ocular 
involvements. The author finds no 
symptomologic differences between this 
and other constitutional deficiencies. 
The differential diagnosis depends prin- 
cipally on general study of the child, 
together with the involvement of other 
organs and tissues. (Bibliography.) 

Park Lewis. 


Bruck, A. J. The applicability of the 
Kronlein operation for the removal of 
cysticercus of the posterior half of the 


eye. Arch. of Ophth., 1935, v. 13, June, 


pp. 1042-1050. 


Four cases are reported in which this 
approach and a carefully localized 
scleral incision permitted successful re- 
moval of the cysticercus. The literature 
is reviewed. An oblique scleral incision 
is recommended to avoid injury to the 
macula. (Bibliography.) 

J. Hewitt Judd. 


Filippi-Gabardi, E. Reflex oculonasal 
connections. Riv. Oto-Neuro-Oft., 1934, 
v. 11, Nov.-Dec., pp. 645-671. 

The author mentions in detail the 
trigeminal-sympathetic connections be- 
tween nose and paranasal and orbital 
structures, and demonstrates how a 
stimulus acting on nasal mucous mem- 
brane produces functional effects on the 
eye and its adnexa. Retrobulbar neuri- 
tis without sinusitis may be due to 
spasm of branches of the ophthalmic 
artery affecting the papillomacular 
fibers. Intranasal surgery improves the 
condition by stopping the arterial 
spasm and provoking vasodilatation. 
To the same class belong blepharocon- 
junctivitis*in the presence of hyper- 
trophie rhinitis, phlyctenular conjunc- 
tivitis, multiple recurrent chalazia, 
blepharospasm, accommodative asthen- 
opia, ocular hypertension, epiphora, and 
exophthalmos, (Bibliography.) 

M. Lombardo. 


Francois, Jules. The colon bacillus in 
ocular pathology. Arch. d’Opht., 1935, 
v. 52, June, p. 424. 

Two cases are reported in detail. The 
first is that of a man of seventy-one 
years who, as a result of prostatic ob- 
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struction, developed a B. coli cystitis 
three days after cataract extraction. The 
enucleated eye was loaded with colon 
bacilli. The second case was one of con- 
genital dacryocystitis in a two-months- 
old infant. The pus was filled with B. 
coli. Catheterization of the nasal duct 
resulted in cure. 

The author performed animal experi- 
ments on guinea pig and rabbit and 
produced corneal abscess, iridocyclitis, 
and panophthalmitis by the injections 
of B. coli. He reviews the literature and 
cites cases of blepharitis, dacryocystitis, 
conjunctivitis, keratitis, iridocyclitis, 
papillitis, orbital abscess, and panoph- 
thalmitis due to this bacillus. (Illustra- 
tions, bibliography.) 

Derrick Vail. 


Henry, C. B. Ocular disorders asso- 
ciated with the wisdom tooth. Brit. 
Jour. Ophth., 1935, v. 19, July, p. 378. 


In certain cases a perfectly healthy 
but unerupted wisdom tooth may pro- 
duce grave ocular disturbances which 
must be ascribed either to direct pres- 
sure on neighboring nerves or to reflex 
irritation. The author submits records 
of eighteen contributed and thirty-two 
published cases in which there were 
ocular symptoms such as iritis, unequal 
pupils, lid spasm, muscle anomalies, or 
neuralgic pains. Search for dental sepsis 
must never be regarded as complete un- 
less it includes examination of the area 
where the wisdom teeth may be buried. 

D. F. Harbridge. 


Hinrichs, Hans. Influence of weather 
and season on the origin of eye diseases. 
Zeit. f. Augenh., 1935, v. 86, July, p. 
269. 

Hitherto it has been recognized that 
increase in intraocular tension, particu- 
larly attacks of glaucoma, and rheu- 
matic iritis are dependent on the 
weather. In the present essay evidence 
is presented to show that herpes of the 
cornea is precipitated by changes in the 
weather. It is not one element of 
weather, as for example temperature 
or pressure, that is held responsible, but 
rather the passage of unsettled atmos- 
pheric strata. There are also seasonal 
variations in eye diseases, and the rec- 
ords of the Greifswald Clinic show that 


among these are scrofulous eye affec- 
tions and conjunctivitis which is caused 
by pneumococcus and diplobacillus. 
The first two have a definite peak in 
spring and a suggestion of a second 
peak in autumn. Diplobacillus conjunc- 
tivitis has a peak in summer. The au- 
tumn peak of the graph of hypopyon 
corneal ulcer, which is an example of 
pseudoseasonal variation of disease, re- 
sults from injury in harvesting. 
F. Herbert Haessler. 


Kluever, H. C. Streptococci in inflam- 
mations of the eye. Amer. Jour. Ophth., 
1935, v. 18, Sept., pp. 805-810. 


Lewitsky, M. Intraocular cysticercus. 
Zeit. f. Augenh., 1935, v. 86, July, p. 
300. 


The number of eyes with intraocular 
cycticercus was great in the post-war 
years, but is again diminishing so that 
now only an occasional one is observed. 
Since 1923 twelve were seen in the au- 
thor’s clinic, and observations on these 
patients are recorded in the essay. Sco- 
tomata could regularly be demon- 
strated, larger than the parasite. The 
visual loss was noted by the patient 
from two weeks to two years before he 
presented himself for examination, the 
most usual interval being six to twelve 
months. In ten of the twelve eyes the 
cysticercus was preretinal—in two sub- 
retinal. The smaller parasites had two 
or three times the diameter of the papil- 
la and more usually they were much 
larger—five to six disc diameters, or 6 
to 10 mm. Usually active movements 
were visible. A striking peculiarity of 
the parasite is to crawl about in the 
fundus between the membranes. The 
author’s observations consistently show 
that the preretinal cysticercus is be- 
tween the retina and the hyaloid mem- 
brane. In the vitreous itself cysticercus 
is very rarely found. To remove the 
parasite the author makes an equatorial 
incision. In four of his twelve eyes the 
parasite was spontaneously extruded 
through the scleral incision. 

F. Herbert Haessler. 


Lillie, W. I. A peculiar contraction of 
the visual fields associated with syphilis 
of the central nervous system. Trans. 
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Amer. Ophth. Soc., 1934, v. 32, pp. 153- 
163. 

Lillie’s case showed contraction in 
the upper and lower periphery, and he 
considers this almost pathognomonic of 
lues of the central nervous system. He 
believes that tryparsamide is not neuro- 
tropic but that it activates latent ocular 
syphilis, either through an idiosyncrasy, 
or through provocation due to adminis- 
tration of insufficient dosage. (Discus- 
sion. ) C. Allen Diskey. 


Mossa, Giovanni. Experimental re- 
searches on ocular reactions of allergic 
nature. Rassegna Ital. d’Ottal., 1935, v. 
4, May-June, p. 385. 

Mossa injected horse serum into one 
anterior chamber of each of a series of 
rabbits, producing a slight iritis. Four- 
teen hours later 2 c.c. of horse serum 
was injected intravenously. This pro- 
duced pericorneal redness and edema of 
the iris in the control eye but no effect 
in the injected eye. In a second group 
glycerin was introduced into the an- 
terior chamber of one eye, producing an 
intense iris reaction. Twenty-four hours 
later an intravenous injection of glycer- 
in relighted the irritation of the experi- 
mental eye but caused none in the 
control eye. A similar experiment with 
egg white gave similar results. Employ- 
ing glycerin and uric acid, and glycerin 
with egg white, the results were nega- 
tive. Watery extracts of uveal tissue, 
both homologous and _ heterologous, 
produced reactions in uveal tissue of 
rabbits, the extracts from other animals 
leading to a process similar to sympa- 
thetic ophthalmia. 

Eugene M. Blake. 


Rohrschneider, W. The spring peak 
of scrofulous eye disease. (Remarks on 
the essay of H. Hinrichs, see above.) 
Zeit. f. Augenh., 1935, v. 86, July, p. 281. 

Examination of similar statistics 
gathered by other observers in Helsing- 
fors, Graz, and Palermo, as well as those 
of Hinrichs in Greifswald, shows that 
the peak comes approximately at the 
time that the height of the sun at noon 
is 45°. The author thinks that the long 
deprivation of light during the winter 
allows the organism to become effec- 
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tive. In China and Japan, Cheng Lie 
Wang found a peak in scrofula in July, 
and he ascribed it to unfavorable clim- 
atic conditions—low pressure and high 
humidity. F. Herbert Haessler. 


Van Poole, G. McD. Leprosy and tu- 
berculosis of the eye. Trans. Amer. 
Ophth. Soc., 1934, v. 32, pp. 596-626. 


The author compares the ocular le- 
sions in over 200 cases each of leprosy 
and tuberculosis. With the exception of 
optic neuritis, which is rather transi- 
tory, leprosy rarely affects the posterior 
segment of the eye, and its presence 
there is an expression of tissue allergy 
to the bacillary protein. Ninety brief 
case reports are included. 

C. Allen Dickey. 


Wilson, R. P. Onchocerciasis of the 
macula. Giza Mem. Ophth. Lab., eighth 
annual report, 1933, pp. 85-87. 


A male aged sixteen years, with a 
previous history of obscure fever for 
one month and bilharzia for two years, 
had noticed loss of vision in the left eye 
for three months, and for six weeks “a 
piece of black string wiggling about in 
front of his eye.” An actively motile 
filaria-like body was attached to the left 
macula, 10 mm. long and 0.5 mm. broad. 
On the fifteenth day this had disap- 
peared. Later a patch of atrophy ap- 
peared at the macula, also a central 
scotoma and radiating gray streaks in 
the left visual field. 

Lawrence Dunlap. 


Yudkin, A. M. Vitamins. Clinical 
evidence of necessity for function of 
ocular tissue. Arch. of Ophth., 1935, v. 
14, July, pp. 112-126. 

The pathological conditions induced 
by lack of certain vitamins are dis- 
cussed with special reference to ocular 
tissue. A deficiency of vitamin A may 
produce night blindness, epithelial 
xerosis of cornea and conjunctiva, and 
keratomalacia. It is not certain that an 
absence of vitamin B alone in the diet 
will produce ocular lesions. Inability to 
absorb the complex vitamin B may in 
some way affect the lens. Some cases of 
irritative conjunctivitis in children may 
be due to overdoses of vitamin D. Vi- 
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tamin C should be tried in types of hem- 
orrhagic retinitis and vitreous hemor- 
rhages of unknown etiology. No report 
has been made citing vitamin E as a 
cause of ocular disturbance. 

J. Hewitt Judd. 


18. HYGIENE, SOCIOLOGY, 
EDUCATION, AND HISTORY 
Bartels, Martin. Diminished earning 
power in monophthalmics. Klin. M. f. 
Augenh., 1935, v. 95, July, p. 44. 


Bartels gathered reports from differ- 
ent mining industries, one of which 
showed that 195 injured miners after 
loss of one eye were fully able to re- 
sume their work in different capacities. 

C. Zimmermann. 


Berens, C., and Hathaway, W. Sight- 
saving classes. Amer. Jour. Ophth., 
1935, v. 18, Sept., pp. 845-849. 


Camozzi, Luigi. Evaluation of dam- 
age to eyes by accidental means. Let- 
tura Oft., 1935, v. 12, Jan., p. 22. 

The author discusses briefly the fac- 
tors governing determination of dis- 
ability from ocular injuries, as enunci- 
ated at various ocular congresses. 
Determination of partial permanent loss 
should depend on anatomic, physio- 
logic, psychic, and intelligence exami- 
nations, which collectively give the gen- 
eral working capacity of the subject at 
the time of the accident. 

F. M. Crage. 


Carmer, D. R. A glimpse of the work 
for the blind in England. Outlook for 
the Blind, 1935, v. 29, Feb., p. 9. 

This article deals with the social as- 
pect of blind care. Training of the blind 
in England is described in detail. 

M. E. Marcove. 


Cholina and Mokilskii. Maintenance 
of visual acuity as a test for determina- 
tion of hygienic standards of work de- 
manding close vision. Sovietskii Viest- 
nik Opht., 1935, v. 6, pt. 5, p. 676. 


The authors argue that maintenance 
of clear vision is a function of the cen- 
tral nervous system and not of the 
ocular apparatus, and is not an indicator 
of ocular fatigue. They support this 
contention with graphs of tests of 
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maintenance of clear vision and of at- 
tention, showing that both functions re- 
act alike to close vision. 

Ray K. Daily. 


Esteban, M. Trachoma and negroes. 
Rev. Cubana Oto-Neuro-Oft., 1935, v. 
4, March-April, p. 63. 

Howard’s observations as to the 
racial immunity of negroes to trachoma 
are supported by those of the author. 
But Howard’s contention that trachoma 
among the brown is less serious than 
among the blond races is taken excep- 
tion to on the basis of Esteban’s obser- 
vations in Morocco. M. Davidson. 


Gallino, J. A. The movies and the 
visual apparatus. Arch. de Oft. de 
Buenos Aires, 1935, v. 10, June, p. 365. 

The author reviews an inquiry con- 
ducted by the Italian Institute of Edu- 
cational Films, by means of 15,784 
questionnaires among school children 
and of requests for the opinions of lead- 
ing ophthalmologists, as to effects of 
the movies on the visual apparatus of 
children. The conclusions are that the 
movies are harmless to healthy eyes, 
provided attendance is limited to one 
hour maximum at one time, and that 
rest periods of two to three minutes are 
permitted every ten to fifteen minutes. 
Attendance should be prohibited to 
children with uncorrected errors of re- 
fraction and muscle imbalance and 
those whose corrected vision is less 
than 20/40. Other recommendations 
are: use of daylight or subdued-light 
screens, slow dimming of lights to se- 
cure adaptation to darkness, maximum 
whiteness of screens, light walls, 35 lux 
minimum of illumination on screen, and 
at least 1.5-m. screens. Periodic inspec- 
tion of films and projection apparatus to 
prevent flicker is advised. 

M. Davidson. 


Gandina, O. I. Vocational reconstruc- 
tion of the blind and weak-sighted as a 
course in ophthalmologic training. So- 
vietskii Viestnik Opht., 1935, v. 6, pt. 4, 
p. 567. 


The course offered at the Leningrad 
Postgraduate Medical Institute consists 
of lectures on the etiology of blindness 
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and the history and application of voca- 
tional training, and of visits to institu- 
tions for the blind and to industries 


where blind are employed. 
Ray K. Daily. 


Gongalves, Paiva. The ophthalmolo- 
gy of the military physician. Rev. de 
Med. Militar, 1935, v. 24, April-June, pp. 
150-165. 

This is a description (in Portuguese) 
of the technique of examination of the 
patient and of the ordinary lines of of- 
fice treatment. The paper is a repeti- 
tion of the course of instruction given 
in the Health School of the Brazilian 
Army. W. H. Crisp. 


Hayes, S. P. Facial vision, or the 
sense of obstacles. Outlook for the 
Blind, 1935, v. 29, Feb., p. 1. 

The author, trying to find an explana- 
tion for the uncanny way in which blind 
people avoid obstacles and escape in- 
jury where vision seems essential, 
reaches the conclusion that the instinct 
of preservation arouses a response in 
the skin similar. to the hair-bristling of 
animals. This skin sensation is misin- 
terpreted by the blind as due to external 
stimulation, particularly by air col- 
umns. The article summarizes the 
investigations of various scientists into 
this problem. M. E. Marcove. 


Hill, Emory. The teaching of oph- 
thalmology in an undergraduate med- 
ical school. Amer. Jour. Ophth., 1935, 
v. 18, Sept., pp. 801-804. 


Jitta, Josephus. How the League of 
Nations might support efforts to com- 
bat trachoma. Rev. Internat. du Tra- 
chome, 1935, v. 12, April, p. 71. 

The author suggests that the League 
might help by encouraging instruction 
of physicians in diagnosis of the disease, 
by advocating improved hygienic con- 
ditions, and by public education. 

J. Leinfelder. 


Kisin, P. E. Testing the color sense in 
the transport industry. Sovietskii Viest- 
nik Opht., 1935, v. 6, pt. 4, p. 500. 

A survey of the equipment and ex- 
amination facilities for color vision was 
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instigated by discovery of a large num- 
ber of color-blind people in the railroad 
service. The author offers recommenda- 
tions for establishment of well equipped 
laboratories staffed by psychologists 
and clinicians, and for training of physi- 
cians in methods of examination. 


Ray K. Daily. 


Kogan-Abesgus, P. M. Ophthalmolo- 
gy in the extreme north. Sovietskii 
Viestnik Opht., 1935, v. 6, pt. 4, p. 471. 

Tabulated report is given of various 
studies made in the primitive settle- 
ments of the far north. Snow conjunc- 
tivitis is the most frequent affection, 
and the author urges systematic supply 
of protective spectacles and of the nec- 
essary drugs. Ray K. Daily. 


Lloyd, R. I. The first trial case. Amer. 
Jour. Ophth., 1935, v. 18, Aug., pp. 753- 
754. 


Magitot, A. Victor Morax. Ann. 
d’Ocul., 1935, v. 172, July, pp. 529-563. 

Victor Morax died May 14, 1935. He 
was born in 1866 at Morges, where his 
father practiced medicine. After attend- 
ing school in Lausanne and Paris he de- 
voted his time to ophthalmology, and 
he became one of the leading European 
teachers and practitioners of the spe- 
cialty. He made many contributions to 
ophthalmic bacteriology. At the time of 
his death he was director of Annales 
d’Oculistique. His publications from 
1886 to 1935, hundreds in number, are 
listed. John C. Long. 


Oliaro, Tomaso. The treatment of 
gonorrhea and of “accidental presby- 
opia” according to Marat. Minerva 
Med., 1935, 26th year, v. 2, Aug. 25, pp. 
252-259. 

Of especial medical historical inter- 
est, this paper reviews a number of de- 
tails in the life of Jean-Paul Marat, 
originally a physician, the “terrible 
revolutionary who condemned Louis 
the Sixteenth to the guillotine.” The 
special subject of the paper is a group 
of medical monographs written by 
Marat while he was practising medicine 
in England. One of these was entitled 
“An Essay on Gleets,” the other “An 


q 
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Enquiry into the Nature, Cause, and 
Cure of a Singular Disease of the Eyes, 
Hitherto Unknown, and yet Common.” 
The “singular disease of the eyes,” 
vague in character, also called by the 
author “accidental presbyopia,” was re- 
lated by him to gutta serena (an ex- 
pression used for a number of obscure 
amblyopic conditions). Marat, who evi- 
dently had a good knowledge of optics, 
attributed the act of accommodation to 
an effect of the action of the extrinsic 
ocular muscles in shortening or length- 
ening the anteroposterior axis of the 
eyeball as a whole. He describes various 
uses of electricity in ophthalmology, 
and illustrates a number of electrical in- 
struments of his own design. 


W. H. Crisp. 


Robertson, C. J. Measurement of 
speed of adjustment of eye to near and 
far vision. Arch. of Ophth., 1935, v. 14, 
July, pp. 82-89. (See Amer. Jour. 
Ophth. 1935, v. 18, Feb., p. 179.) 


Shagov, M. A. An oculist’s work in a 
metallurgic factory. Sovietskii Viestnik 
Opht., 1935, v. 6, pt. 5, p. 703. 

A description of the organization of 
ophthalmologic service at Russian fac- 
tories. Ray K. Daily. 


Shannon, P. A study of trachoma in 
Baluchistan. Indian Med. Gaz., 1934, v. 
49, Dec., p. 672. 

The author discusses the problems 
peculiar to the trachoma situation in 
Baluchistan. After using all the stand- 
ard treatments for this condition, he 
concludes that sodium chloride massage 
as recommended by Saliberry has 
proved most satisfactory for acute and 
subacute trachoma. 

M. E. Marcove. 


Talbot. Prophylaxis against blind- 
ness in trachoma and gonorrheal con- 
junctivitis. Rev. Internat. du Trachome, 
1935, v. 12, April, p. 81. 

Early blindness in infants, children, 
and young adults is not due to trachoma 
but to complicating gonorrhea. Prophy- 
laxis depends upon the relationship be- 
tween trachoma and gonorrhea, and 
must of necessity be different in every 
country. P. J. Leinfelder. 
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Tewfic, M: Legal and social matters 
against trachoma.* Rev. Internat. du 
Trachome. 1935, v. 12, April, p. 63. 


The campaign against trachoma in 
Egypt is resulting in rapid improve- 
ment. There are now 64 hospitals and 
32 school clinics, which by 1940 will be 
increased to 95 hospitals and 40 school 
clinics. Further improvements, includ- 
ing sanitation of the cities, are urged. 
Education is necessary in order to 


maintain the good results. 
P. J. Leinfelder. 


Wilson, R. P. Pathological section 
(of Giza Laboratory annual report). 
Giza Mem. Ophth. Lab. (Egypt), 
eighth annual report, 1933, pp. 25-46. 


In 1932 there were 122 enucleations as 
against 151 blind eyes removed in 1933. 
The percentage of those lost from puru- 
lent ophthalmia has steadily decreased. 
Only 31 cases of ocular tuberculosis 
have been seen during the past twenty- 
one years, 13 of these involving con- 
junctiva, 4 lacrimal gland, 4 iris and 
ciliary body, 4 choroid. Fifty percent of 
the patients were under ten years of 
age. Koch-Weeks conjunctivitis was 
common in hot weather (May and 
June) but the very high temperatures 
of July and August inhibited the organ- 
ism. Gonococcus conjunctivitis occurs 
mostly from July to November, when 
the temperature is not too high and the 
air not too dry. Flies are considered to 
be the most important carriers of oph- 
thalmia, including trachoma. In Egypt 
gonococcal conjunctivitis is carried 
from eye to eye and is not related to 
urethral disease. Many interesting case 
reports include one each of multiple 
basal-cell carcinoma of face and eyelid, 
epidermoid carcinoma arising from a 
hair follicle, gummatous ulcer of the 
upper lid, sebaceous cyst of the car- 
uncle, bilateral dermoid tumor of the 
limbus with bilateral lid coloboma, 
leproma of the limbus, dacryops, and a 
series of lacrimal-gland tumors. 
Clearing up of breeding grounds of 


* This is the actual title of an article which 
appears in awkward English in a French 
journal. The author apparently means “Legal 
and social aspects of trachoma.” 
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flies is Egypt’s colossal problem in re- 
ducing purulent ophthalmia, given as 
the cause of 80 percent of the 48,165 
cases of blindness of one or both eyes in 
1932. Astounding figures of 300,000 pa- 


tients to each government hospital, 
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with over five and a half million visits 
and 607,000 cases of trachoma in 1932, 
evidence the magnitude of the problem. 
Out of 26,300 cases of squint only 
twenty operations were performed. 
Lawrence Dunlap. 


ITEMS 


Edited by Dr. H. RomMet HILpretu 
640 S. Kingshighway, St. Louis 


News items should reach the Editor by the twelfth of the month. 


Deaths 


Dr. Adolph Barkan, of San Francisco, died 
August 28, aged 90 years. 

Dr. V. Morax of Paris, one of the direc- 
tors of Annales d’Oculistique, and described 
in that journal as “the uncontested master of 
modern French ophthalmology,” died on 
May 14. 

Dr. Albert Terson of Paris was run over 
and killed by an automobile last summer. 

Dr. George Joseph McKee, Pittsburgh, 
Pa., aged 55 years, died August 15, of 
coronary sclerosis. 

Dr. William Walter Lewis, St. Paul, 
Minn., died July 29, aged 59 years. 


Miscellaneous 


Bound volumes of Ophthalmic Literature 
and Year Book and of the American Journal 
of Ophthalmology up to 1927, and unbound 
up to the present, from the library of the late 
Dr. Clarence Loeb can be obtained by writ- 
ing to Mrs. Clarence Loeb, 5139 Ellis Ave- 
nue, Chicago, or through the office of this 
Journal. 


_The American Board of Ophthalmology 
will conduct an examination in St. Louis, 
Missouri, on Monday, November 18, 1935. 


The Southern Medical Association will 
meet in the same city on the following day 
for a four-day session, November 19 to 22, 


1935 


The annual conference of the National 
Society for the Prevention of Blindness will 
be held at the headquarters of the Society in 
Rockefeller Center, New York, December 5 
to 7, it is announcd by Lewis H. Carris, man- 
aging director. Among the topics to be dis- 
cussed will be: Medical social eye work; 
The prevention of eye accidents caused by 


fireworks; and The division of responsibility 
between official and unofficial agencies in the 
movement for prevention of blindness. 

As honorary vice-presidents of the Society 
have been elected: Dr. George E. deSchwein- 
itz, Philadelphia; Dr. John H. Finley, asso- 
ciate editor of the New York Times; and 
Miss Lillian D. Wald, president of the Henry 
Street Settlement of New York City. 


Dr. Walter B. Lancaster of Boston and 
Dr. Bernard Samuels of New York City have 
been elected to the Society’s board of direc- 
tors. 


Societies 


The officers of the Section of Ophthal- 
mology of the Baltimore City Medical So- 
ciety for the season 1935-1936 will be: Dr. 
William H. Rowland, chairman, and Dr. 
Mary L. Small, secretary, 18 West Read 
Street. 


The Eye Section of the Philadelphia 
County Medical Society gave the following 
program on October 3, 1935: Dr. E. J. Don- 
nelly, Two cases of luetic tarsitis, discussed 
by Dr. Louis Lehrfeld; Dr. Victor I. Seidel, 
Retinitis proliferans, discussed by Dr. L. F. 
Appleman; Dr. Sidney L. Olsho, Portable 
dark-room for ward or home; Dr. Walter I. 
Lillie, Ophthalmic findings in several sys- 
temic conditions. 


Personals 


Dr. Alfred Bielchowsky, of Germany, who 
visited Dartmouth for six months earlier in 
the year, has joined the faculty of the De- 
partment of Research in Physiological 
Optics, with the title of Visiting Lecturer in 
Ophthalmology. 
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